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WITHIN 


OF THE EDITOR 


Wwe have been receiving quite a few 


letters complaining that by our 


continued pushing of television, we are 
creating an impression that the 
prospective purchaser of a good radio 
broadcast receiver should wait until 
television is here. Nothing could be 
further from the truth. Television will 
not replace the present broadcasters, 
and by the same token the receiver 


bought today will not become out- 
moded by virtue of the advance of 
television. Secretly, we suspect that 


this statement is just a form of sales 
resistance on the part of the public 
to the ever changing models of broad- 
cast receivers, and their ready accept- 
ance of the midgets; nevertheless we 
wish to make it entirely clear, that 
television is still too far off to replace 
the 12,000,000 receivers presently in 
ihe hands of the public. 

When television comes into general 
use, so that the rural districts as well 
as the city folks will have their radio 
pictures, even then,—unless there is 
some radical change in the wave- 
lengths and a change in the method oi 
transmitting the television 
the modern broadcast receiver will not 
be able to do much which is satisfac- 
tory towards receiving a telecast. 

So go ahead and buy that broadcast 
receiver, and if you must hold off the 
salesman, do not do it on the basis 
that the receiver will be outdated by 
television. That is not true. And in 
the long run, you will find that a fine 
instrument like one of the 
bigger receivers, will give far better 
reception from an aural angle than 
will the midget. This is so because ot 
the infinitely better sounding board 
and larger speaker in the big receiver. 


signals, 


musical 


Ww are pleased to learn that our 
magazine has been leading the 
field with television material, and that 
in many sources it is considered a text 
book on the subject. Mr. M. W. Thomp- 
son’s series has been very popular and 
it is to be continued leading right up 
to the home construction of a tele- 
ceiver. 

Mr. Thompson was in the other day 
to discuss details this 1939 Rapto 
NEWS TELECEIVER, and we can release 
this much information to you. 

(More Earshot on puge 66) 
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indoors or outdoors. It was thought 
by some that such a camera using a 
small scanning was impossible. 
However, several experiments proved 
it could be done. The difference in de- 
tail between a 45 line and a 60 line 
picture is more noticeable than 
tween a 60 line and a 100 line picture. 
In fact, the detail of a good 60 line 
picture is great enough that when 
showing a car going by on the street 
such details as the windows, fenders, 
and spare tire can be seen. 

This camera when used with either 
a scanning disc or ec. r. tube receiver 
offers the technician an opportunity to 
profit by his experience in television 
at once by giving demonstrations at 
theatres, and fairs. It would 
also be good advertising for a service 
shop. Admission may be charged or 
the store may pay the technician for 
his time as operator and the use of 
the equipment. As examples of this 
the demonstrations given at the 


dise 


be- 


stores, 


are 


television 
Right 


constructed, 


Left. the completed 
era with its spot-light. 
how the camera 
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Any experimenter can do his own home televits- é 
D. 
s WJ 4 e es s 
ing by following the easy instructions and build- : 
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e es o 
ing the units described by the author herein. | 
D 
I 
be 
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NASMUCH as high definition elec- Chicago World’s Fair and the Dallas th 
tronic television cameras are not Centennial. Following is a description li 
available to most amateurs be- of the camera and method of construc. th 
cause of the cost, an effort has been — tion: th 
made to design a camera which would The camera box is made of plywood m 
have enough detail to be interesting; covered with sheet aluminum. Th 
be not too difficult to construct; and edges of the aluminum are bent ove; ec 
above all be as inexpensive as possible. | the edges of the plywood to hold them | 4 
At first a 45 line flying-spot camera together. A 1,000 watt, 110 v. spot- ec 
was built, using a pinhole disc with a light is mounted on top the camera t an 
1,000 watt projection lamp anda bank provide light for indoor or studic th 
of photo-electric cells. This camera scenes. This spotlight is in an aluni- ta 
would only pick up scenes about one num box which can be tilted up o th 
foot square (close to the camera), down. When the camera is turned t m 
such as faces of persons and drawings. | shift from one scene to another th ti 
Later, a camera was built using a 45 © spotlight will follow the camera. For 
hole lens disc with an automobile head- outdoor shots in daylight the spotlight ce 
light bulb and a bank of p. e. cells. is not used. tit 
These cameras worked but their A 5” lens mounted in the lamphouse ty 
range of pickup was limited, the detail is used to focus the light on the sub- ef 
Was not too g od, and they had to be ject. The inside back wall of. the uf 
operated in a dark room. | So it Was jamphouse is left unpainted to act as Cc 
decided to build a 60 line direct pickup a reflector behind the light. he 
camera which would take scenes either dl 


ysed have a concentrated filament and 
must be well ventilated to have a nor- 
mal life. Spotlight bulbs with the fila- 
ent in a half circle evidently have a 


m i ae 
longer life than the regular projection 
jamps. Large holes in the top and 


pottom of the lamphouse provide suffi- 
cient circulation of air. 

Four small 45 v. “B” batteries and 
fve No. 6 dry cells in the bottom of 
the camera box supply power for the 
two preamplifier stages and the p.e. 
cell, all of Which are mounted in the 
camera. 

The p.e. cell and preamplifier tubes 
are in a tin box which is “light tight” 
except for the window in front of the 
pe. cell. A piece of screen wire must 
be soldered over this window to shield 
the p.e. cell. 

The preamplifier box (or head am- 
plifier) floats on an inch of sponge rub- 
per, and has a narrow strip of sponge 
rubber around the p.e. cell window, 
which is pressed against the wall at 
the back of the disc, to keep out stray 
light. Due to the high sensitivity of 
the amplifiers any sharp vibrations of 
the preamplifier box coming from the 
motor will cause hum in the amplifier. 

One source of hum was located as 
coming from vibration of the top of 
the amplifier box. A thin aluminum 
cover with a heavy coat of paint re- 
moved the hum. All of the tubes in 
the amplifier are mounted horizon- 
tally by means of metal brackets on 
The camera 
mounted on the tripod that it can be 
tilted or turned in any direction. 

After trying several types of 
cells, some of which were not 
tive enough to work at all, the Cetron 
type C. E. 7 was found to be the most 
efficient. This is a gas-filled cell (man- 
ufactured by the Continental Electric 
Company of Geneva, Illinois) which 
has a drop in sensitivity of about 2 
db. at 10,000 cycles. With the added 


the tube sockets. is so 


p.e. 


sensi- 


The seanning dise is enclosed in a 


light-proof case. Note the aperture. 
The lens is mounted over aperture. 


capacity of the circuits and tubes the 
output of the amplifiers at 40,000 
cycles would be very low, if ordinary 
resistance-capacity coupled amplifiers 
were used, resulting in a serious loss 
of detail in the picture. However with 
compensated amplifiers a reasonably 


flat frequency response can be ob- 
tained. 

For ordinary demonstration pur- 
poses with the 60 line camera, the 


simplest way of sending the picture is 


by shielded cable to the receiver. The 
cable is a low-capacity type single 


shielded wire, with the shield grounded 
to the head amplifier and the camera 
box. It may be up to 50 feet in length. 

The lens system of the camera is 
composed of two small magnifying 
glasses 114 inches in diameter mounted 
together. These lenses may be ob- 
tained at variety stores for about 25 
cents each. When mounted together 
the lenses should have a focal length 
of about 2 or 2's inches. This is easily 
found by focusing a spot from the sun 
on a piece of paper. The distance 
from the lens to the paper is the focal 
length. 

The lens barrel was made of two 
pieces of brass threaded together, and 
turned out on a lathe. Strips of paper 
and water-proof cement were used to 
fix the lenses in the barrel. The lenses 
must be set straight in the barrel to 
prevent blurring of the picture. 

The lens barrel and motor 
mounted on the front wall or side of 
the camera. A strip of aluminum run- 
ning all the way around the camera 
holds the front side to the wall behind 
the disc. 

Two toggle switches are mounted on 
the the camera for the “A” 
and “B” batteries. 

The motor (manufactured by A. H. 
Pohl, 2123 Hubbard, Detroit, Mich- 
igan) is a special combination syne 
and brush type with two switches. The 
lower switch turns the motor on and 
connects the armature winding in se- 
ries with the two field windings. When 
the motor is at the approximate run- 
ning speed the upper switch is turned, 
which shorts the brushes to cut out 
the armature winding, and also pushes 
the brushes away from the commuta- 
tor. The motor will then be running 
as a truly syne motor. As any syne 
motor approaches correct speed it will 
“hum or grunt rapidly,” the ‘“grunt- 
ing” slowing down and finally stopping 
at synchronism. When such a motor 
hunts, a slow grunting will be heard. 

In this camera, a 14 inch dise (made 
by A. H. Pohl, Detroit) with square 
holes is used. Until recently the 
amount of light coming through the 
small holes in this size disc was not 
sufficient to work the p.e. cell. But 
with late types of cells the camera is 
sensitive enough to take any size scene 


are 


sides of 


in daylight. The only limiting factor 
being the comparative loss of detail 


when too large a scene is being taken. 

The spotlight on the camera gives 
enough light for studio work with ob- 
jects about one foot square. With this, 
close-ups of faces, cartoon work and 


Above, the scanning dise exposed for 


examination. 
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Camera construction details. 

; Sixty Line €.-R. Tube Receiver and sweep tubes is on the top deck. 

As yet only a few sections of the The next Ceck holds the chassis for the 

This first tele-ceiver was used by country are able to receive the 441 rf. and det. stages with their powe 

the author for direct’ wire pick-up. line stations which are all on the ultra supply. The second deck holds. the 
short wavelengths. This receiver can Video amplifiers. Two power supplies ser 
pictures taken from magazines can be be used to pick up W9NG, Lafayette, and the speaker are mounted on the sat 
taken. Retouched pictures from mag- Indiana, on 2050 K.C. which can be bottom deck. nor 
azines provide excellent program ma- received in all parts of the country The top chassis has four volume con- ver 
terial. The retouching should be done under favorable conditions, or it can trol potentiometers on the front and in 
with a dull black crayon or black in- be used with the 60 line camera. four on the back. Two on the front a.c. 
dia ink, not with a pencil. WONG broadcasts from motion picture control the frequency of the sweep tim 
A potentiometer on the back of the film on Tuesday nights at 7:30 and circuits (number of lines and frames); fro! 
camera controls the voltage on the p.e. Thursday nights at 8:00 o'clock, for one Controls the intensity of the spot s 
cell and thus the gain. Another gain about 40 minutes. Those who have by varying the grid bias on the ev. nee 
control is used on the input of the seen their pictures are always. sur- tube; and the other one the focus bile 
main amplifier chassis. If the latter prised at the amount of detail and the (first anode voltage) of the spot. Best sho 
control is full on, noise coming from steaciness of the image dve to the au- Cetail is obtained when the lines are d.c. 
the first tube of the head-amplifier and = tomatic synchronizing impulses sent focused as small as possible, so that tior 
the p.e. cell will show up in the pie- with the picture. a thin black line appears between each as 
ture as tiny black specks. The limit When making the 60 line receiver, two bright lines. non 
of usable amplification is reached four decks are used in the receiver When using a comparatively low | inst 
when this noise begins to appear in cabinet. The chassis for the cr. tube (Televise further on page 54) ; 
the picture. - | ing 
The electron emission of a tube is AHHH cha 
a L 1c. 


not entirely smooth and constant, 
rather the electrons leave the cathode 
in small bunches’ (especially with 
Jarge plate current), giving rise to the 
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shot effect. This together with ther- = : pL =n Da — 
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Late researches indicate that the ¢ 

noise level of a gas-filled p.e. cell is 4 

much higher than that of a vacuum a 

cell, possibly due to thermal agitation & 
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O have a truly universal sound 
system, suitable for any require- 
ment, is the dream of every radio 
serviceman. With the objective to 
satisfy this need in a practical and eco- 


nomical way, this new 30 watt uni- 
versal amplifier was designed. While 
in majority of Installations, 110 volt 


ac. is available, there are places and 
times Where one cannot get the “juice” 
from a wall receptacle. 

Since sound equipment is at times 
needed for mobile work in automo- 
biles and trucks, the same amplifier 
should be able to operate from a 6 volt 
dec. source with no circuit alterna- 
tions. The storage battery serves also 
as an excellent means of power in 


non-electrified areas or in emergency 
installations. 

By incorporating two primary wind- 
ings on the power transformer, the 
changing from 110 volts a.c. to 6 volts 
dc. is accomplished by simply replac- 
ing the connecting cable and. plug. 
The power supply section of the am- 
plifier is perhaps more interesting and 


\ complete portable unit for records or microphones. 


is more ingeniously designed than the 
other sections of this modern unit. 
In using the d.c. source of power, a 


special heavy-duty, multi-contact vi- 
brator is employed to interrupt the 
current into pulses to enable the 


transformer to step up the voltage to 
the required values. The full-wave, 
non-synchronous vibrator and center- 
tapped primary are connected in a 
familiar circuit and on first examina- 
tion it may seem that about 6 volts 
appear on each of the primary 
during the corresponding alternations. 
However, in terms of effective a.e. 
voltage only about 3.2 volts appear. 

There is a definite IR drop in the 
connecting ecable and transformer 
winding, and since the wave form is 
far from the ideal sine curve shape, the 
effective R.M.S. voltage is reduced con- 
siderably. This voltage reduction, as 
will be explained, works out ideally 
for the use of the same transformer on 
110 volts a.c. power. 

The high voltage secondary winding 
is connected to two 6N5G tubes in a 


side 
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Serviceman’. Universal 


P. 


System 


by M. N. BEITMAN 
Engineer, Allied Radio Corp. 
Chicago, [inois 


Just what the serviceman can 
use during the summer. a system 


for 6 wv. battery or 110 v. A.C. 


full wave rectifier circuit and proper 
filters follow. Actually a single recti- 
fier tube would serve, but under peaks 
it would be loaded to its maximum 
capacity and the working life would 
be shortened. 

The remaining winding, aS you can 
see, is used as the 110 volts primary 


when the a.c. plug is inserted. This 
plug serves also as an automatic 
switch. But when the 6 volts d.c. 


power supply is used, this winding pro- 
duces 110 volts, 60 cycles, and is used 
to operate a regular a.c., 78 r.p.m. syn- 
chronous” record turn-table. The 
tubes, with this mode of operation, are 
connected directly to the 6 volt d.c. 
power supply. 

Now when the a.c. plug is inserted, 
the amplifier is ready for 110 volts op- 
eration. The phono motor runs di- 
rectly from the power supply, and 
since the turns ratio of the high volt- 
age to the 110 volt winding remains 
the same, correct voltage results for 
the plate power supply winding. 
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An example of pertect frequency separation 


a perfect tele-picture. 


FREQUENCY 
SEPARATOR 


by MI. WW. THOMPSON 


Telesi-ion 


Engineer. Chicago. 


Hinei- 


A television signal is complex. containing many 


things besides the 
these components 
Lesson 5 of the 


S previous articles have carried 
our discussion of television re- 
ception through’ transmission 

standards and channels (February is- 


sue), the Iconoscope and its ampli- 
fiers (March), antennas and u-h-f cir- 
cuits (April), then intermediate am- 


plifiers and second detectors (May), it 
seems desirable at this point to 
block diagram that will 
the operations still to be performed. 
The amplifier, in 
places the audio amplifier of a 
receiver, the C-R tube is 
for a speaker, and the A. G. C. is simi- 
lar in operation to an A. V. C. The 
items Syne Separator, Frequency 
(sweep) Separator, and Vertical or 


sent a 


yideo 
sound 


substituted 


Horizontal Sweep Oscillator are defi- 
nitely new and different. It is the 
duty of the Syne Separator to take a 


actual) picture. 


gives 


Separating 


us the tele-picture. 


Felevision Series. 


combination of video and complex syn- 
chronizing signals, and eliminate the 
former, then pass on pulses which can 
be further separated and then used to 
control the line and field frequency 
oscillators. 

The section designated as Frequency 
Separator then takes the three types 
of pulses—Horizontal, Vertical and 
Equalizing—separates the first from 
the other two, and so the 
keeps the 
picture tube synchronized with 
that of the Iconoscope (camera tube) 
at the transmitter. 

Since it is necessary to move the 
electron beam in the Kinescope in two 
directions, vertically and horizontally, 
an electronic-scanning receiver must 


veep OF SCaAnnine cit- 


provides 


timing which scanning of 


have tiro sets of 


cuits. Each consists, essentially, of an 


oscillator (relaxation, blocking or 
multi-vibrator) whose frequency cap 
be held under control by the Pulses 
from the Frequency Separator, and an 
amplifier which may be either “pull 
only, or push-pull. If the Kinescope 
contains two pairs of paralle] Plates 
these amplifiers are connected to them 


and electrostatic deflection of the 
{ bit bei 4+ te 
Wy 7 


beam is employed. Some types of cath. 
ode-ray tubes do not include these 
plates but are designed for a “yoke” 
to be slipped over the neck of the tube 
and moved forward close to the point 
where the conical shape begins. This 
yoke contains two coils, to which th; 
sweep amplifiers are connected, and 
electromagnetic scanning is said to by 
in use. 


Having thus mapped the courses to 
be taken by the video and synchroniz- 
ing components of the television trans- 
mission, we can go back to where wi 
left our composite signal last month 
at the second detector. 
limitations, it was impossible to g 
into the subject of “polarity of shad- 


ing” in which the detector plays a very 


important part. 


tech- 
fade-ins. 


stations use movie 


titles 


Television 


nique ino making and 


Due to space 


an | 
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A most confusing point in television 


: is to find that one writer states that a 
- receiver wiust have one or three video 
és amplifier stages, while another says, 
in 


» | with equal positiveness, that you 


" either feed the Kinescope’s grid di- 
“ rectly from the video detector or two 
*) 7 “sae stages must be 
a a. Os employed. 
” Thisall goes back 
os iia to the fact that, 
Pee aae @ ok with present RMA 
1 | an Ilia. Standards, modula- 
tion amplitude increases in black por- 
tions of the picture and decreases in 
white areas, and is said to have nega- 
tive transmission polarity. It is es- 
sential, therefore, that video signals 
h- reach the Kinescope grid with correct 
se polarity of shading, otherwise (1) the 
e” image Will resemble a photographic 
be negative (blacks are white and vice 
nt versa), and (2) the “blanking pede- 
jis | stals”’ will not be at full black ampli- The scanning source for live “pick-up” used and built by Don Lee. of WOX AO. 
hi tude and may bias off the Kinescope 
nd during the return trace of the beam. and must be reversed by either one or it at “Y” for the video grid lead, and 
be Each video amplifier stage produces three video stages. If, as in 32b, the hook-on the syne separator or ampli- 
a complete reversal of polarity of “high” input terminal goes to the fier at “Z.” If an A.G.C. amplifier is 
” shading and the cathode, and our output network con- also to be operated from this filter, 
sis Saas last stage must 
gee feed the _ picture itoncap sd fia esa VIDEO AMPLIFIER -———s» 
ry ~ tube gridwith video RF &CONVERTER sesbueetccsi rsa 
- | __ , "signal and blank- REET EN Me Fa---4 } 
= 7 ing a ONLY mee. Eerste VIDEOS SYNC Toce 
aseweeoe NEGATE O1aAr ys UD! R - E A 
a ie - 1 Now, strange to " Bosco SW A 
a —S— — ee y 
- | say, t he propo- SOUND REC SREQUENEY a Te 
nents of both odd and even numbers OSCILLATOR SWEEPH | sweep ——— 
of video stages can be right if each clinical OSC OSC 
would only add—and this is important FIG-31 
hi —‘with my detector hook-up.” nects to the diode’s plate, we get ‘‘neg- add it at “Y.” However, do not think 
i Three methods | of inserting a 6H6 ative” polarity of shading and this out- it unusual if, on examining the many 
se diode are shown in Figure 32. When put can be fed (if strong enough) di- circuits coming out, vou find only the 
the “high” end of the input circuit is rectly to the grid of the Kinescope or video amplifier connected to the de- 
1c connected to the plate of the diode, as put through a 2- 6 © 
s in 32a, and the output filter network stage amplifier. 
wi is connected to the cathode, the out- The cireuit -of 
we put polarity of shading is “positive” Fig. 32e, seldom ; 
i used, also re- 
| quires 2 stages. - 
This matter of e whoo 
polarity of shad- FiG=36 ad 


ing must be watched carefully when tector’s output. Many set and kit de- 


feeding other circuits from the de- signers believe it preferable to take 
tector output filter. There may be as Syne Separator and A.G.C. current 
many as three circuits to be attached = from the output of either the first or 
: ; the first video amplifier, a syne second video amplifiers, which pro- 
ae FROM VIDEO 6F8G SYNC SEPARATOR | 6N7 FREQ SEPARATOR 
i i NEG SHADING ¥ PA | ry al 
| Hoos i. 
i MEG Vv I-— at 
| | 
| - 001 an SMa 
20M : Tz > ae ie G+ 
” i 1 se ; : eC rent > 
: pulse amplifier and an automatie gain vides much stronger components and 
control (A.G.C.). The tetal of the tube for some designs, a more advantage- 
and wiring capacities of these cireuits ous polarity of shading. 
may be somewhat large and it would Before going into separation of the 


be unwise to attach them all to the 
point “Z” which 
would be regarded 


au as the logical out- 
—— put terminal. 
— a The filter wil] 


I- The British Televi-ors use this | be less upset, for 


“. type of antenna for reeeiving. ~ Cork eves example, ll we tap 
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synchronizing signals from the video 
current, let’s refresh our memory of 
the complete television signal that has 

brought in on the carrier and 
vhich appears as shown in Figure 33. 
time 


been 


The interval chosen is at the end 
1 and ineludes four picture 


i 
of one fiel 


lines, equalizing vertical 


What 


pulses, a 
pulse and horizontal pulses. 


must do is split this television signal 
into that portion above the “Black 
Level” and that part below, which 


the video 


means elimination of 


One of the most frequently us 
methods is that shown in Figure 34, 
and which uses a type 6F8G double- 
triode. A few moments’ study of this 


diagram will show that the first triode 


( 1 6FSG is a straight resistance- 
( 1 eC! It serves two pur- 
poses S amplify, which 1 . 
SED nN € Slt second, to es 
\ ~ fi S 8) t} } Sl c- 
t S t triode \ 
~ } } 10n 
1 ‘ » £ - ich li » atl 
S vou Y= 
] S } lete ¢ hes the 
Cut- point, 1 Ks, and no 
curl t Lows. 
In this case we deliberately bias the 
t So t tc it-off occ Ws st } '¢ 
) st a t at the “black ! 
‘ S1g Is and pedest ils are 
< t t } sitive to redu tl = 
{ ( -Olf and no pi cur- 
/ . 


Se hee v 
——_ es | 
7 C “Gon 
tat emia 
aoe ee 
a? Me OM 2 | oe 
WV JV/ . 
|2MEG 25 soma!tlosma dh). FiG-at 
AN) a AS vy; il ! 
rent Alawe r svn p ilses are how- 
. 1 _ 
¢ ry, as each reaches the syne 
, roatir yr ¢ ° } ord he yocative 
SC pal > lode s grid, the negative 
] , 
} Sa S and a pulse occurs In the 
1 oe ; 
p it¢ circuit The an pnlit ide of thes 
( itp + puis S will remain constant 


the video 


regardless of variations of 


y ] ~ 1, ba ‘ : o3 sleep 
signal, if the incoming pulses not only 
swing the bias below cut-off but also 

, UX7L,3] »]xr « 4 h nari 
t Ze! Whniie oniv a series ot hnori- 


are in Fig- 


ure 35, the equalizing and serrated 


shown 


~ 
p 1ises 


vertical pulses go through in the same 
wavy. sin all are above the “black 
level” and of the same amplitude. 
Another method of separating the 
syne and video signals that you will 


ff _4+ . ol l scr ° ~~ + , 
encounter, although less frequently, is 


that shown in Figure 36, and here a 


6H6 diode is set-up to pass the former 
the latter. It 
here that the plates be biased very 
slightly negative with respect to the 
cathode, and this bias is obtained from 
the current flowing in the cathode cir- 
cuit of the following tube, the }T'r 
Separator. Current ca 
the 6116 under 
This bias is so adjusted tiiat 


and reject is essential 


quency 
flow in 
tions. 
the amplitude of the syne pulses above 
the “black level” is sufficient to swing 
the plates positive, and current will 
flow; the amplitude of the video cur- 
rent is insufficient to do this and no 
current is passed to the Frequency 
Separator during the picture 
periods. 

There are several methods 
quency Separation, of which ft 
you are most likely to meet are here 
One thing they all have in 


these CuUiltale 


trace 


f Fre- 


( 
1 >. 
he foul 


presented. 


common—they make use of the differ- 
CVC Ee ii pulse le ngth. If vou will 
rlance at Figure 33, you will note that 


) } + 
! ) - eS rt, equaltl 
1) SES re en st } \\ 1¢ ri \ 
I 
} " +} x } ] } >t i] 
PUISesS il crit if i PuUuist I ee 
1 yy tix x ye ] | ] 
are comparatl \ Vverv 10 nc 
4 > a) . a2 . 
A factor, also, In this separation oOp- 
eratior is the narrowness ol ne Ser- 
' ee : ] 
) Or 1) ween vertical )p S¢ 
T} are fr i 1 l } i} 
I ist iit he | » Lt ( | it i is 
7 17 Te } 
that shown in Figure 37a. The suc- 
a ae t , f +} } t 4 
COessiul i ( O nye Of tnis ¢ I e- 
] n th t th t t} } 
eS OQ tne fact i ne Slt eG} Pus 
os — ’ 
Labs ind Ser! 1 ns icpeae are ne 
J t j ? 1, 
it / / (OVD, a) nave 
it and very definite slope. When 
cul I IS passing through an 1In- 


é ‘ ; 
lnetance Which is coupled to a second 


nductance, that cur- 


rent will be 


any changes in 


reflected in the 


nel Tova | ot. Yet vs { wor art »> 
ond inductance (transtormer action). 
\V\UL, ssp) »} +} + lhig ] 
When current sucn as that proaquced 


by pulses and serrations (37b and 37¢e) 
27 


is present in the plate circuit of 37a, 


each slope represents a tw 
current in coil Ll and a voltage 
appear in L2. The front edges 
of the horizontal, equalizing and six 
vertical pulses 


cause positive 


pulses, and all back edges cause nega- 


tive voltage pulses (see Figure 38B). 


It is the positive pulses which are 


lized for horizontal timing and a little 
study will show you that this timing 
is constantly maintained right 


through se intervals and 
equalizing It is true 
the off-beat equalizing pulses show up 
] rarded be- 


also, 


pulse intervals. 


but they may be disres 
cause the oscillator to which they 246) 
is not susceptible to pulses which oc- 
that far “out of with it. 

secause of the length of the vertical 


step” 


—_“ ee 


pulses and the short time interval pe. 
tween them, we can insert a pulse. 
collector or “integrator” which will 
build up a higher voltage and hold jt 
there during the entire vertical Dulse 
interval. This consists of the 20,009. 
ohm resistor and the .002 mfd. conden. 


— riG 


ser, and the action is indicated in Fig. 
ure 39B. It will be noticed that the 
Insertion of equalizing pulses causes a 
much finer saw tooth formation than 
would be the case were they not there 

both preceding the vertical] 
pulse and throughout its rise and fall, 
It Is this smoothing action which 
makes the vertical pulses of alternate 
alike that there is no diff. 
ty securing proper interlace, 


just 


ape 
1aS SO 


fie 
Only the front face of the first saw 


tooth in the vertical pulse (below line 


t-t) is utilized. Either the tube fed 

om the integrator is arranged to clip 
the pulse at “t-t” or the timing of the 
Ve rtical oscillator is adjusted to Yre- 


spond to this pulse only on the first 


small saw tooth 
I"} tareas > ‘ i ‘ 
tvpe of Frequency Separator 
eat ee 3 é 
whien Will probably be the most util- 
dis that shown in Figure 40. What 
it really provides is a pair of selective 


line fre- 


field fre- 


; and a pentode 
) 


fier and a triode 


quency amplifier. Figure 38A_ pre. 
nts a “high pass” resistance-capacity 


filter and 38B gives the action. 


re 40, this R-C com! 


In Fig- 
1 is the 25 
°00,000-ohm 
variable 
ce, From 
lead 
goes to the pen- 
grid. In 
Figure 39A we 
filter, together 
action (39B), 
Figure 40 
mfd. con- 
fixed resistor 
and the 200,000-ohm variable from 
which a wire connects to the triode 
grid. Referring back to Figure 34, you 
will see that a type 6N7 double-tri- 
ode is used in the same way, and simi- 
show up in the 
input circuits to the two grids. 

While Figure 36 illustrates a type 
of syne has been 
method of Fre- 
Here a type 76 
as an amplifier, 


yNnatior 
mmtfd. condenser and the 
resist- 


MNS AA /\—e . 
a liad \t eh 2 


~20—<——A/, II ‘er 
| bode 
+4 


have a “low pass” 
with the integrating 
and its counterpart in 
is composed of the .001 
100,000-0hm 


Genser, a 


lar selectiy filters 


separator, it also 
drawn to illustrate a 
quency Separation. 

triode functions (1) 
(2) as a polarity-changer, so that posi- 
tive pulses wiil be delivered to the 
sweep generators, and (3) as a fre- 
quency separator, with selective cit- 
cuits in the output. The 13,230 brief 
ine-pulses-per-second find an_ easy 
road through the small .001 mfd. con- 

(Televise further on page 51) 
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Dean of the Servicemen 


Why worry about that SI tactory service charge on 


the small midgets. youw ll get the business anyway! 


(The opinions express¢ d herein are solely those of 
the author, ane do not necessarily represent those 


of the Publisher nor Editors of RADIO NEWS.) 


identify Please 
ID you ever run up against a ra- 
dio receiver in which a service- 
man had incorporated some of his 
own ideas? ... We have, and it most 
certainly was no pleasure. Not that 
we are condemning the change, but it 
should have been identified. Very 
often some of the old radio receivers, 
being called upon to operate under 
more difficult local conditions, are im- 
proved by some minor change—or in 
some instances a serviceman not so 
thoroughly versed in radio iIncorpo- 
rates a Change to effect some remedy, 
wrong though it may _ be. These 

changes should be identified. 


femember you may be the other 
guy in the next job. Give the other 
irda break so that he’ll do as much 


| 

for you. Not that we are starting a 
chain letter series, but such little ef- 
fort is required to record the change, 
that there is no justification for not 
recording the data upon a sheet of 
paper and attaching the envelope to 
one of the walls of the cabinet so that 
it will be found by the next man. As 
amatter of fact you yourself may be 
called in to repair the receiver and, 
knowing the change you made, it will 
prove of inestimalLle value. 

Of course we can about a 
number of ridiculous changes which 
have been made by servicemen, but 
that is not the question. Whether 
or not the change can be condoned is 
not of importance at the present mo- 
ment. Servicing is tough enough as it 
ls Without complicating matters more 
by making changes in a receiver with- 
out letting the next man know about 
them. Once more, give the next fel- 
low a break, you may need one your- 
self, 


speak 


Shaiterproof Gliess 

‘ ERE is a suggestion for what it 

is worth. It should be of inter- 
est to the manufacturers of television 
receivers and is founded upon a very 
narrow escape. Make the window in 
lront of the eathode-ray oscillograph 
tube of shatterproof glass. The aver- 
age maid or housewife handling a 
vacuum cleaner or a broom can very 
easily without much thought bang the 
modern receiver cabinet and all that 
happens is a scratch or a dent. How- 
ever, some of the television receivers 


shown in picture form have an open 
Window. If this window is of the con- 
ventional glass, it can be easily broken 
and there is no doubt about the fact 
that it will be broken in more than 
one case. Shatterproof glass will pro- 
tect the oscillograph tube. 


A Lot of Juice 

a ING about television receiv- 
— ers, it is never too early to speak 
about the danger of high voltages. 
The receivers we have at hand oper- 
ate with several thousand volts ap- 
plied to the cathode-ray tube. Asa 
matter of fact, there are numerous 
places where the voltage is from 1,000 
to 4,500. To play blindly with such 
Voltages is ridiculous and no doubt 
some organization will offer insulated 
the service trade. They'll 
need them when servicing time comes 
around and it is not as far distant as 
vou think. 

Several 


eloves to 


television kits will be of- 
fered tor sale during the next few 
months. These kits will be built and 
as can be expected will not work well 
the first time assembled. Not that 
the basie design is incorrect, but that 
the man who assembles the unit will 
not do a perfect job the very first time. 
No doubt, a serviceman will be called 
in and he will find it necessary to 
measure the various operating volt- 
ages. 

When he does, it will be a good idea 
to work with one hand in his pocket. 


No, not nonchalance—just safety. AS 
a matter of fact it will be a grand 
idea to learn not to be wise. Remem- 


ber, vou can't duck an electric shock, 
and it sure can throw you a long way, 
if not for a total loss. 


S1.00 Factory Service Charge 

NUMBER of servicemen’ have 
“ been stirred up by the $1.00 fac- 
tory service policy established for 
these $6.95 to $9.95 receivers. It’s not 
as bad as it looks and dollars to dough- 
nuts, many thousands of these receiv- 
ers will be serviced by the regular 
run of servicemen, that is, if their 
service routine and their service 
equipment is modern enough to en- 
able them to work rapidly and effi- 
ciently. servicemen feel that 
the receiver manufacturers have bent 
backwards just to take business away 
from the established service group. 
Such is not the case. Plants must be 
kept going and one way to help keep 
these plants running is to make a sec- 


Some 
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John F. Rider 


ondary market and it is these cheap 
jobs. It is our guess that the factories 
will not receive many of these receiv- 
ers back for service. Let’s see why. 
Suppose that we consider you as the 
customer. You buy one of these re- 
ceivers and as is to be expected, the 
service problem is not of great mo- 
ment when you buy the receiver, so 
you do the natural thing and throw 
the shipping carton away. After all, 
there is no place for an empty ship- 
ping carton in the average home. The 
receiver is guaranteed for one year, 
but the tubes are guaranteed for only 
90 days. Furthermore, the year’s 
guarantee applies only if the receiver 
has not been tampered with, ete. So, 
some time passes and the receiver goes 
bad. It is past the tube warranty 
period, so that while the $1.00 charge 


still applies the tubes represent an 
extra expense. 

Well, you have decided to return 
the receiver. It must be packed and 


packed securely because the warrant) 
does not apply if the unit is damaged 
in transit. There is nothing difficult 
about such packing, but after all 
you're not a shipping clerk and you 
must have the carton and you’re wor- 
ried about it becoming damaged in 
transit. While you're hunting for the 
carton, which you threw away, you 
give some thought to the actual ship- 
ping. You do not have a scale, so can- 
(Please turn the page) 


C. R. Huteheroft & Son at the shop! 
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not weigh the package and determine 
the amount of postage, which means 
that you will have to take the package 
to the post-office. Oh, if this were only 
a letter, which you could conveniently 
drop into a mail box. But it is not, 
and it must be shipped. Of course, 
during all this time, you hope that the 
dollar bill, you will put into the box 
will not go astray and will be found, 
when the package is opened. 

Well, you decide that the carton is 
not available. You mi 


) 


> L- *)> 
St seeK corru- 


1U 
gated or some kind of heavy paper v7 
wrapping, something in which you can te, 


pack the receiver securely. Just ther 
vou begin wondering. How long will 

take to get the receiver back after 
service? Will it arrive in perfect 


> 


S ee after having been serviced? 
What will the mailing charge be? 
Maybe the local serviceman can re- 
1 the receive. After all, you can 
Oo! 1 To p \ ieast $1.50 be use 
the factory « e is $1.00 and it will 
ST iT le St cents ¢ ic} way 
mailing Maybe, it might be best to 
tha ] ] serviceman S2.00 y 
, e receiver back in a 1\ 
1 V Vv 2 the we of pa ne 
1 Taking tne } x to the post-oft : 
ng ibility S par eg 
} + 4 the local s ' . 
M S Id not pack t 
. talk to 1 S 
ton 
. ~ st what vou ¢ Y l 
S 1 \ S t 
S ] sas sn | 
cel] t Tar { 1)? ) no C 
his s Pay him $2.00 * 
C vm — r ntent Basic- 
\ vil Y 
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Facsimile Notes 
‘ 
with 
ix 1] 
eEE SS 
st, points which might prove of value 
to those servicemen located in areas 
served by facsimile svstems 
Excellent pictures can be received 
when conditions are correct, but very 
poor }f tures will be received if con- 
ditions are not correct. This is in con- 


trast to normal radio reception at the c 
anv C ay ( 
Many Of Us ; 


marvel at the ease with which we can 


very nign trequencies. 


pick up domestic and foreign short- 
wave broadcasts with practically no 


poor locations, etc. 
H STAY r iY 
lowever, in 


} 
\ the case of short-wave t 
(Please turn to page 18) | 
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Service Manager, 


Sits 
Seu ican 


by LEE WARD 


San Francisco, 


oN c 


California 


* . ; 


Some excellent money-making tips for the serviceman as 


well as a suggestion for the improvement of the 


Lock the Cells? 
NE of my customers—who had 
bought one of the new portables 
from me-—-turned in an unusual 


complaint: he had checked the set in 
a night club, and, when he called for 
ijt about four hours later, one of the 


check-room girls was using it to listen 
to Kay Kyser. He was so angry he 
left only a nickel—which, in most 
night spots, represents plenty of mad. 
Wanted me to install a coin slot on 
the set, so he could use the money to 
buy new batteries. 

No, I am not the business 
genius who ran over to sell the 
check-room girls a receiver; I 
simply wondered why some 
manufacturer hadn't made a 
portable with a lock on the 
switch. Back in the heavy-cur- 
rent auto-radio days, when fif- 
teen minutes’ use by an attend- 
ant in a public garage would 
run down the car battery, I re- 
member set owners appreciated 
a lock. A key would make the 
portables personal receivers; 
why not—-since battery expense 
is an important 
them? 


sales factor—Jock 


Start at the Top 
VOTING the New York Sun, re- 
porting on an interview with O. B. 

Janson, Vice-President and Chief En- 
gineer of NBC 

“The arrival of sight programs must 
end antenna neglect because the most 
costly video set can’t be expected to 
perform unless the installation is ac- 
complished with as much care and pre- 
cision as the designing of the set itself. 

“Radio listeners have neglected their 
sound receiving aerials and often won- 
dered why they don't get all the sta- 
tions satisfactorily just by tossing a 
Wire out of the window. They can't 
attempt that with television. If they 
think it’s that simple, they might as 
well throw the set out of the window, 
too.” 

Come television, an antenna will no 
longer be a hole in an apartment-house 
wall. The serviceman-installer is go- 
ing to follow the work of the design 
engineers very Closely, so that the wide 
frequency band which television. re- 
quires will not bottle-neck at the re- 
ceiving antenna. 


How are you on antenna theory and 
construction? Neither am I~ but I’m 
learning! 


Cabinet Shield 
is no answer to a scratched 
Until rubber-tipped screw- 
drivers are marketed, the pictured ex- 
pedient will serve. Cut a tapered seg- 
ment out of a press-board disc about 
six or seven inches in diameter. Slip 
it over each shaft 


HERE 


console. 


that is to carry a 


screw knob. If the tool slips, the fin- 
ish is protected. 
Might seem like an elaborate pre- 


caution— but it isn’t. While the cus- 
tomer probably won't be able 
scratch after you patch it up with a 
portable finishing kit, he will never 
forget vour carelessness, and will won- 
der if your shop methods are equally 
clumsy. 


to seea 


BRouser 


Prospect 
% ANY customers, after buying a 
= set, retire into profitless hiberna- 


tion. They wave when passing the 
store— but never drop in for service as 
long as the set plays. Very discourag- 
ing, for there is nothing as worthless 


good-will. Here’s a way 
some of it. Send out 
expressing these 


as dormant 
to cash in on 


eards or letters, 


RIGHTOVER RADIO SERVICE 
Glendale 
June 15, 1939 
Dear Customer: 

Whenever | go through my old files, | 
remember how well-pleased you were with 
your Colonial when you bought it. No 
doubt you are satisfied with the set 
(which happens to be an unusually good 


trade. 


model}, but have you neglected it during 
these past seven years? 

Many things have happened in radio 
since then. Tube prices, for instance, have 
dropped to surprisingly low levels—espe- 
cially for your tube types, which have 
been used in models of sustained popu- 


larity. | list them for illustration: 
Previous Present 
Your Set Uses Cost Cost 
| type 27 tube $ 2.20 $0.80 
| type 80 tube 2.00 1.00 
4 type 24 tube 13.20 5.00 
2 type 45 tube 5.00 2.00 
$22.40 $8.80 


You would have jumped at such a 
bargain when you bought your set— 
and today, it's more of a bargain 
because of late improvements in de- 
sign and manufacture. 

Broadcasters give their stations a 
break every half hour—why not give 
your receiver one in seven years? 

Sincerely, 
Cole Leftover 
Manager. 


P. S.: This price—if the order is placed 
within a week—includes delivery and in- 


stallation. Call Sheldrake 0000. 


Noise Source 

XN” ARLY muffed a repair 
weck. Here’s how it 

answered a call on one of those 
cabinets containing a Federal E 
sis, With the loop in the swinging door. 
Noisy, apartment-house location. I re- 
membered gain usually was at a pre- 
mium in this model, so replaced all r-f. 
and audio tubes in an etfort to increase 
the signal-noise ratio as much as pos- 


job last 
happened: 
huge 


chas- 


UNSOLDER AT’x'FOR TRIAL 
PWR 
XFMR ®x BA. 
tiem TCT 
f CH I 
ee 
aia -—s 
BUFFER He X 
COND. SN 
Y +BY 
(More Bench Notes on page 5d) 


. it seems a pity that they would 


‘ t nter With over 120 hams presently employed % 
és by NBC i 


try to make us believe that this oF 
lovely lads would broadea-t) into a 
mike with no connections at all. Sai 


T 


ture fellers, and don't tell us we did not 
warn you that she has lotsa umph ! 
The M d-An ericall ILE Dal ola Div. 
4RRL Convention will be held in the West 
Hotel at Minneapolis, May 12 through Ith 
\ fb turnout of the exhibitors has been 
promised and a really swell time can be had 
by all who will attend. Numerous speakers 
nd a grand program is in readiness. 1 wi 
a The M ladinertcan & Dakota ii ANN] 
Congene Don't miss it! 
\ meeting house for 26,000 (count ‘em) 
hams of the N.Y. World's Fair will be pro- 
vided in the Westinghouse Bldg. there. A 
‘cnlav of “how and why a radio” has been 
built by the ARRI. featuring 6400 flashing 
bulbs in varied colors. When at the NYWE 
cee vour fellow hams at the Westinghouse 


identally, W2HNO has been appointed 
a! ficial STECTET of hams” at thre lair. Con 
tact her for arrangements and she will do 
everything to make the trip interesting for 


you. 


s the list of hams with 

NBC outside of Chicago. (Whatsa mat- 
ter CBS, haven't you any hams?) W2-AK, 
ie Eve Si. Wa. WX eA 
ALD, AKR@, Allis 
AUR, AWUL, BIT, 2 
fe ies CR Cook 
Bt. 


SOLIOWING 1s 


; his : DWs, 
: ) FED, GSY. HAT. HES. Hiro; 
HzO, IMI, INB, IPG, TOX, TUU, JDZ, JRY, 


Ween. AND AOH, DST,-CE}; CRI, 
ESL, HAP, 1 me! 

Wop, DO. TY, TX. pp jy, KM, KO, 
MY. SO. VH, ACK, ADE CFZ, CFO, CRO, 
DOB. DZ. GIS, GVE, HSC, KI, KLM, 
Rou. ENS. NAD OSH: PHS, PRA GED, 
Web. RL. DEC, DHT, GLX, Gis, 


CZR, DSD, EYN, FKQ, 


“NBC has over 120 hams working for it. 
Who says that ham radio doesn't lead some- 


Y2ALB ean be heard 
3570KC. 


nightly on 


WoPHS ade head] ( with his final of 
eres. REA Wika verr och! 

( on WeEROS Wl be on 0 
Soc iE ~ 4 bainleds r 
( Pe (NO) S 1 \ frien 
qdistressi these s 1 ( 

\Wo] S a | 
cum, and plans one 90 ft. tall. The 70 footer 


Taken by W9LBYV of the 7th Brigade. 


our only 
oulli 


mechanized cavalry. This 


uses entire radio control. 


W6QUT (.\mos of A & A) has a 12 watt 
8me rig in his ear. 

Stice WOMRKR sashayed fm Cheo to Hllywd 
he has not yet been given a “6” call. Will 
be on SOON, though 

WoUSA is being very badly QRM‘d these 
nights by WolPH. At least that is the story 
in the middle west. Howsabout movin’ a 
coupla cevele —o 1’ I{? 

W3ANJ got hisself a Premax (no advt) 
rotary and squirts a mean sig almost every 
wheres. 

W3CEJ is back on 7MC. Look fer that 
oldtimer. 

Ww U wkd W6C] while the latter was 

in Utah on location with Paramount 
Pix making “Union Pacific.” CJ was on a 
moving flat car at the time. Nice goin’! 
Wobe 1) also wkd ¢ Le 

WOKIEP is cececrecting an 8JK, yessir 

WoOARX is on 112MC and wants to OS 
SOME OME 

WoOMN has been on duty 
with the CCC in New Mexico. 
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leviated. Later the good folk on the Island 


wishing to express their gratitude, forwarded 


a small gift to the amateur. As the ship 
bearing this gift docked, a communication 


Uncle 
agents got wind of the package and rushed 
hat appeared to be an attempt 
only to find a small hand 


was forwarded to the recipient. 


1 ack 


W2GSB is active again on 14 me. fone and 
Cw. Phere are several operators and the sies 
come in bery fb. 

What ham got hisself across 2000 volts 
and survived. Bet he doesn’t let it happen 
again Soon It doe sn't fe el any too good. 

W9UKU has acquired a new rig. He will 
have about tive times as much power as 
before (about 200 watts). 

WSHZE is working portable 9 while at 
tending collece at Ane la, Indiana 

WoOEMN is back on the air again after 
in absence of several years. He is on 7 


WOBCW has left hamdom 
oiving his Hofer ai 1930 
Chevvy. Watch out you YI.’s. | 
But hell be bac You ean | 
bet your last KC they always | | >] 


return... sadder, Budweiser! 
(Phe \ ' ' ') 

WoOPT built a concentric 
dipole antenny 


Wrks most scrump 


fed vertical 
fer 28M¢ 
tiously ! 
WOCZR savs nix to super 
super-super singlesigenle sup- 
ers and uses a regen detec, 
plus 2 stages of audio. What, | 
no 200A‘'s: 
WOKA replaced the 
wid | M's. Has an THRO wid 
voltage regulated power suy 


ply. Says it's just the nuts fer 


R60's ~ 


$$$ rnd 


FHATDOYA know? _ 
W WIUNZ is building a IT MAD (to learn the code, since Joseph has 
a talking that way in his sleep! 


Wo ACK hassa pr. of 808’s, 


and does right well wid 


if 

Page the Prevention of Cruelty to Tubes 
society or somepin, WoCRO feeds 150 watts 
to ONE 809! Does it blush? By now he got 

KV wid 810's , 

Wo) had to have a special power line run 
1o le the 10°s power input. 


"HES is looking fer skeds with W2KBA 
of beautions OSO's 


tsa dope fer 1S 


s bac with us o1 
tinv 16 vot 1 
he 4 he will ( 
ind will have { { 
W eg 4 ( cs | 
step ' \ SN ¢ 
; 1 
Oo } suvs fi S 
11 an S t 1\ ] 
} Florida. q 
We hope Si 
1 {love 
9 1 
1 V1 A His 
bt 
He \V 
1 he tubes 1 
nat Michigan State 
ae 1 
dosby WSsStil 
7. 1 
purely COMCIUE 
with plenty of socl 
i swell job on 14 ( 
Andy savs Da 
he ] nis Tic le 
didn’t let hi es fase. 
Fort Worth exas 
V4ABMER Four B 
1 1 
1 Ot] the sto1 


‘ nonths as the story went = th 
ne rounds about a food shortage on Pit 


taken to 


1 ( havi dese. ( ‘ 133 y 
Cane 1 pce t ] VIks 
( ‘ rp peeves 1s | 1 LIN 
1 
( Wi na ong rag CHC\ it 4s 
1) 4 1 - 1 1 
CST lv irritating when we can hear both 
sides iw RZ on 7 me¢ 
Sp 1 of YI one ot he OVS ¢ 
1 1 1 
near putting his foot in his mouth e othet 
dav Ile was workine a Canadian NYI. « 
; P 1 
y ( ORN\ is bad on the ] dvs tre wnecy 
di ot YCOpV.T ero} signal n't 
We It see s ( he \ 
i le 1 T ( { Ste 
i ic ¢ i - ] Lf 
dv's req! \ he rass 
( ft ed wit t ros t so he ( ¢ ( 
ya } 
( 1s \ de \W . sorri I se 
eed ] | } . } ] 
t stor Phe nb 1 ( sted a 
1 
€Ci 1 1t¢ petore \\V? Ss tiie 
nit ] ht 
t all pet Is Who I ¢ 
1) t ricle ley vit \ 
1 | ] 4 
( s ‘ revcle I S toe ( ( 
y 1 1 - 7 
‘ out of triehter his passengers ¢ 
1 i le ly ve don't tl k 
Hh ¢ | OW i s 
16.9 
1 
WoChkY irked the 1¢ er vho ] S 
1 hin call thre C.C. as s r 
\ ri dd n they C4 i¢ 


sti ( oney S S 
( et ( ( Wane ( opel { 
: ah wwe r iH 
1 was tl the 
t ef ket 
SWI.'s are-« pl e that tl Irs 
efus oO di ( ( S I re 
post ‘ loses their re Ss 
( } 1 r st ces wl 1 1 
DOS eC cel ( s received 
= re 1 «I Ss qd caras y other 
the one wl supplied tl postage. We 
der if poetic jrusty Is metimes visit 


(Plse QSO page 52. now.) 
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Seoricoman & EXpLUences 


by LEE SHELDON 


Chicago, Hlinois 


Repair those midgets. and dow t think that they won't bring in 


more business on the big consoles. 


«e HADES of Marconi!” Al 
claimed as I walked into 
shop, “is that a burn you have 

on your nose?” 

“It is—and it Hertz,” I replied sheep- 
ishly. 
My partner made a 


responds to the human laugh, and said 


ok Ge 


the 


thst Tat) 
(nat Cor- 


noise 


“Well—don't look so adiscouraged 
ry} ’ } ~ s “2: ’ hr yh ¢ 
That’s the first hot tip you've broug! 

into Salutary Sales & Service since 


T 
business together. How 


o, 


“Gruber, out in Lawndale, 
‘phoned early this morning 
Said he needed a repairman 


wouldn't miss 


o Onderdouk 
N sy I Ss progran I re- 
ry , } | big Spa Qo ne 
: +3 lac r)< I went ou 
there nd expected a juicy re- 
pall yt t al I drove he 
Six miles op throttle, he led 
pas 24 ynsole to ons 
t . midocat : 
S¢ east- < uagets 1n 
al upsta S om! 
And 1] nose?” Al askec 
I nwrapped he chassis 
nd wh e dow! 
replacing ft he 
SIStTO n close to 
1 sn my nose 
S -S\ ) r-]TON 
‘Nex tl? IS¢ vour hand- 
} mv callous con 
panion said. “And don’t think 
vol a failure ist because « 
a red nos hink of that fa- 
mous comedian!’ 
“That's 1 the point,” I re- 


burns me 


really 


is the fact that tiny tuneboxes 
are running the radio business “The 
into the ditch. This burned 
nose is not only a_ physical 


blemish, but also 
Vrong With 
we start some system of midget re 


elimination? We might refuse to work 


a symbol of What's 
Our Profession. Couldn 


, 1? 


Pall 


on any set that weighs under tet 
ounces, and go out after the big sets 
that pay better.” 


‘“‘Nonsense,”” my partner replied. 
“T drove twelve miles on that Gru- 


ber job. How far do you think we 
can go for a midget without losing 
money ?” 

“No distance is too far when profit 
or reputation are at stake.” Al bent 


one knee and threw his arms out. “I'd 


walk 10° miles for your unit smile, 
Mammon!” Then, when he saw he 


“Weed- 
bad 


cus- 


had frightened me, he added: 
ing out 
for business 
tomer offense.” 


would be 
risk of 


chassis 


much 


small 


too 


“You are mistaken,” I insisted. “We 
could offer to buy all sets measuring 
under seven inches, instead of repair 
ing them, and then sell the customer 
a bigger job. Set owners are seldom 
willing to spend $4 to repair a $6 set. 
We could offer them $2 for their sets 
when they came in to have 
repaired.” 


“Wouldn't work,” Al replied. 


an aie 
them 


“When 


vou offer S2 for a set vou have bid S4 
on, the prospect says to himself: 
< : = P| 
tj ta 


© ae 


price may seem a bit high, but it includes a full I 


year of night school to learn how to run it, 


over- 


$6. This 


the 


repairman. is 


repair cost; otherwise 


how could he plan to sell a second 
hand midget at a profit for $6 when 
anyone can get a new one for that 
price? Tl bet the proper repair 


he wants to 


retail it 


{ 


a part Ol 


charge is only about 75c 
invest $2.75 in set, 


my and 
No, small sets are 
unpleasant, 


for five!’ 


our business; pleasant or 
with 


Wrong 


them!” 
to 


unusual ex- 


impending 


are an 


said, sensing the in 
and determining not to falter. 
my 


business 


conflict, 
“Although not to ¢ 
asparagus upon your talent, 
I must point out that my opinions are 


it Is wish ‘ast 


more mature.” 

“How do you spell it?” Al 
rupted, revealing his true character in 
half the length of a telegram 


inter- 


muse 
>» fiv e 


They are a good get-inner. 


“During the next five midget calls, T 
will prove to you that we lose money 
on them,” I continued, “and, since the 
results of the test will be derived from 
performed fact, rather than from your 
thoughtless words, the ouicome will] 
not be atfected by your tricks of iis 
rade.” 

“your 


your 


dazzles me more than 
ideas,”’” Al responded, using his 
typical manner. “J’]] 
to you that little receivers, with 
the proper handling, can be used 
profit and 


nose 
more coarse 
prove 


as a source of both 
good-will!” 

I am not one 
meekly. 
you're wrong, 


will 


to take the glove 
“Here’s ten bucks says 
and that the next 
show we 


ealls should 


@ plow midgets under! What do 
"=, you think of that?” 
“T think,” Al said, cooling off 
2 suddenly to disconcert me, “that 
you are a person of positive be- 
liefs and negative personality.” 
The next morning a woman 
came into the shop, carrying a 
dead set in a small casket. Ours, 
she volunteered, was the fourth 
store she had entered, asking for 
an estimate. The other three 
store owners had requested—in 
advance an examination fee, I 
was glad our first test was with 
a “shopper.” 
These little trinkets are trous 


Al re- 
{rom one 
Lee 
the 


aren't they 
marked, rolling the set 
hand to another. “Here, 
take this thing back 
and fix it!’ 

service! Al wouldn't 
his point on this job! As 


blesome, 


to 
bench 
Free 


prove 


took the ease off, I heard Al 
distracting the customer’s mind 

with idle chatter. When the set 
began to play, they both came back. 


>”? 


the owner asked. 
trouble ?” part- 


“How much ? 


“What was the my 


ner asked me. 

“Antenna lead was pulled off at the 
lug,” I replied, confident the work 
would be recorded in red. 

“No charge,” my fool partner an- 


nounced, wrapping the six foot power 
cord around the box ten and 
handing it the former prospect. 
“We won't charge to make minor ad- 
justments on any of your household 
but if you ever need a radio 
please call again.” 

The woman was well satisfied 
to take offense. She caught Al’s spirit, 
“Tlow long do you think 


times, 


to 


gadgets, 
repaired 


100 


and asked: 


it will run?” 
“A long time,” he replied, just 
(More Erperiences on page 57) 


of t 
rad) 
go] 
bee 
LO ¢ 
{} 


The results of one man’s desire to help the tyro get started in) hamdom. 


A Send-Ceiver for $30 


URING a 


} 
no yore 
POTS Ass 


late afternoon not so 
there place in 
the Rapto News editorial offices 
vatherings which in pub- 

editorial fare. 
put to 


took 


one of those 
regular 


had just been 


managing and technical 

take a few minutes off 

"e ir breath. At this moment 

in Walked the writer rapidly followed 
by The Oldtimer, a well-known ama- 
teur. Conversation waxed fast and 
furious. and soon evolved in remi- 


niscences of each man’s early days in 


radio. Somchow the talk moved 
around to how each participant had 
cot started in amateur radio-——how 
twenty-seven years ago there was no 


the name in the art, 
had had to dig and work to 
get his first crystal receiver going, and 
rat thrill that came with hear- 
first signal—maybe just an- 
other amateur spark-coil across town. 
Conversational agreement was finally 
reached on how hard it had been to 
get started in the amateur field. 
“Today very different. 
Just look at all the radio magazines, 
and several good hand-books that are 
literally engineering bibles in’ them- 
selves,” said The Oldtimer. And then 
the cat was out of the bag as the ques- 
ion Was propounded “yes, but how 
does the beginner—the complete tyro 
Who wants to get started in amateur 
radio go about it? Just the 
available amateur hand-books are al- 
rincering text-books, what 
good aye they to the beginner who 
Wants to started without taking 
their 500-0dd page courses in radio en- 


hterature worth 


how eacn 


things are 


beeause 
most eng 


got 


gineering ? 


This question focused the attention 
of the group on the fact that amateur 
rad the hardest of all hobbies to 
get started in that the beginner has 
been the ‘forgotten man.” Soon vague 
to make 
amateur 


10 IS 


theorizing as to what to do 


path into the thrills of 


radio easy for the beginner began to 
crystallize into a cencrete idea a 
ple vet thoroughly efficient transmit- 
ter and receiver design which could be 
built of standard parts without first 
taking a college course in radio theory. 
Fortunately, everyone was 
to what such an amateur “station” 
should consist of, but plenty of work 
remained before this idea could take 
concrete form. Then | a 
Oldtimer and said, “This whole thing 
looks lots: of fun, and a worth- 
while and badly needed service to 
amateur radio. T'll tell vou what Tl 
do. I'll try to design the rig and get 
it worked into a final form.” Then 
the meeting was adjourned with the 
consensus of opinion that something 
would quickly be done for the begin- 
ner. 

The illustrations herewith show that 


Sitti- 


agreed as 


up spoke The 


like 


The Oldtimer was better than his 
word, for not only is the “Send- 
’Ceiver,” as it was finally named, a 


beginner’s amateur sending 
and receiving station, but it is also an 
excellent portable “rig” which should 
appeal to the seasoned amateur, who 
can an emergency standby 
station, and for vacation, mobile, port- 
able, as well as that life-sav- 
ing emergency, flood, fire and distress 
work for which every amateur should 
be prepared. Yet, with all standard 
readily available parts costing only 
around $25.00 for transmitter and re- 
ceiver, the “Send-"Ceiver” is) much 
more than just a outfit. 
Its design is so ship-shape and com- 
merecial-appearing that the proud pos- 


complete 


use it as 


serious 


“beginner's” 


sessor ean be proud of this little “sta- 
tion” even when he has reached the 
top ranks of amateur radio. Also, it 
ean be built up into a bigger and big- 
ger outfit without a wasted penny as 
its owner progresses. 

The “Send-'Ceiver” front panel car- 
ries all reeeiver controls at left and 
all transmitter controls at right. The 
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How to get started in ham 


radio isa question that 


has puzzled many. This rig 


is one of the good answers. 


by EDWIN L. DILLON 


Chicago. Hlinois 


small knob at the upper Ieft is the re- 
celver tuning condenser, or 
ting knob. In operation, it 
the edge of any amateur 
10 through 160 meters (or is used to 
tune the regular and_= short-wave 
broadeast bands which the receiver 

after which stations in 
band are tuned in on the 
large o's” “vernier” band-spread dial, 
on Which they pop in, comfortably 
spread apart--for easy tuning even as 
low down as 10 meter. The lower left 


band-set- 
is set to 
band from 


also covers), 


ihe desired 


knob is the master on-off switch and 
receiver regeneration control. Set up 
to just below oscillation, as evidenced 
by a hiss in the head-phones (with 
stations heard as a squeal), it provides 
for selective long distance voice and 
broadcast reception. Set just above 


this point or 
generation, c.w. 
ean be tuned in 
tivity. To the 


is. the 


just beyond critical re- 
telegraph = stations 
with excellent selee- 
lower left of the dial 
head-phone jack—with loud- 
speaker terminals on the rear, for this 
super-efficient two-tube receiver will 
provide simple loud-speaker volume 
on many stations. An audio volume 
control, not illustrated, has to be 
added at upper left of panel to pre- 
vent blasting phones or speaker on 
strong signals. At the top center is a 
hole for a plate milliameter for the 
transmitter, when it can be afforded. 
This hole is ordinarily covered by a 
neat Directly below is the 6- 
band wave-change switch knob, and 
below and toward the left, the sending 
key jack and then the send-receiver 


lise. 


switch which shifts power from re- 
ceiver to transmitter, and shifts an- 
tenna connections, too—the acme of 


modernity. 

Starting at the extreme lower right 
is the microphone jack, not used in the 
one-tube transmitter illustrated, but 
included for appearance. To its left 
is the 3-position oscillator plate cir- 
cuit wave-change switch, with above 


i 


Oe 


* 


Note simple connections. 


it the plate tuning condenser knob and 
dial scale. Each plate circuit switch 
position covers two out of six amateur 
bands, shift from one to the other be- 
ing accomplished simply by rotating 
the oscillator plate condenser 
Just to the left is a blank dial 
(with holes covered by a blank plate 
until the builder desires to expand the 
transmitter up to two tube m.o.p.a 
with, below it, the 3-position crystal 
switch (which will switch 
lator plate coils when the transmitter 
grows to two he right dial and 
then ling the power 
* plate circuit.) With it, a 
iree crystals set in 10, 
160 meter 
be instantly selected at will. In one 
i 
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one oft t 


80 and 


tube form, with three crvstals plugged 
into their sockets nstant choice ol 
+ . > ] > ] ] 
hree-band ope } ion Is naa, While two 
additional bands can be covered sim- 
I by swapping crvstals. In tw be 
form, when the amplifier mav also 
double the ervstal frequer six bands 
Can be Insial vy covered | sing one 
each 160, 40 and 10 etel stals 
The receiver uses two oft newest 
tubes The new 6SJ7 (single ended 
6J7) sharp-cut- pentocde inc- 
tions as a |} “sensi re ae ra- 
tive ( todvne) dete or lowed by 
one of the new Ik 1 7CS (new all- 
£ ss 6V6) beam power tubes. A three 
( ult if a7] cS Af P-Ct inge S\ nn 
swl, | ing six well gs} 1 ts 
f low inter-circult ¢ city ¢ ries 
six indi\ al coils (all shown as Ll 
for simplicity) mounted directly on its 
( tacts. Each coil, consisting of an- 
tenna primar and separate second- 
al Ss shiv ra: ear ted 1o prevent ib- 
sorption losses except for the one coil 
S¢ ected { I recent n pV sw] I] r ey 
CK S are 1 ned DV <¢ new Pposltive-sSin- 


C2. Thus sharp short-wave stations 
are well spread apart upon the large 
514” finished dial of C2. The 6 bands 
so provided tune from above 600 me- 
ters for ship and distress calls right 
on down through the 10 meter ama- 
teur band without a “dead-spot” any- 
where in between. 

An old and time-tried method of ob- 
taining regeneration is” used. The 
most obvious method would be to tap 
the cathode of the 6SJ7 up about one- 
quarter of total turns on the second- 
ary of L1, and this would work. How- 
ever, so tapping the cathode up on Ll 
would impair its “Q”, or excellence, 
and not be conducive to best results 
in this simple circuit where every 
bit of efficiency has been zealously 
guarded. Instead, an r.f. choke, RFC, 
in the 6SJ7 plate circuit, 
with er connected in parallel 
through C4 and shunted by potentio- 
meter, Rl, which controls regeneration 
it is almost impossible to 
the 6SJ7 


except 


so smoothly 
tell by 


into 


detector 
through 


signals 


when 
oscillation 
In chars 


from voice to voice accompanied by 


Foes 
the change 


icter of 


the heterodvne squeal necessary to 
c.w. telegr: pn reception In this cir- 
cu scree! piate and cathode volt- 
ages mav all be set for maximum 
weak signal sensitl v, While plate 
deter n, 1 - n usual grid-con- 
denser-and-l Co! letely liminates 
regeneration hum in a.c. operation 
Che LUAIO ¢ NIT ol the ietector IS 
ed thre 7} IS r.! | on choke 
RFC] nd its r.f. by-pass condense} 
C7, or Oo tl eriad the 7CdS audio 
power a lifies isual resistance 
coupling pl load resistor R4, grid 
blocking I nser C& and grid leak 
R6 R6 is a_ potentiomete which 
erves as the ideal lio Volume con- 
fae ‘ tage 
ee | ( «4 ) S 1 ne i EL DS 
a 300 ohm, 1 watt resistor, by-passed 
for good ss tone eproduction bv a 
5 mfd. electrolvti« ondense} ko 
createst power ¢ it, the 7C5 should 
] ea plate loa esistanee of 5.000 
( S Sut as wouia be provided by 
( npu transi ol a aynami 
Oud-s} AKC] Tr re ( I ror" 
fic : I <imum volume 
on we siennls heard uch | d- 
phor t (C35 plate load should be 


Lots of finger-room here. 


denser C10, the 7C5 “sees” a load CH1 
of much higher than 5,000 ohms, thys 
giving greatest volume. When the 
phone plug is pulled out, and a 5,009 
ohm loud-speaker is connected to the 
two terminals marked “SPK” in Fig, 
2, the TCS “sees” 5,000 ohms—CHI 
being of such high inductance as to 
give negligible shunting effeet—the 
condition for maximum power output 
such as is wanted in loud-speaker op. 
eration. 

For battery operation, using a 6 volt 
storage or dry “Hot-Shot” battery for 


tube | eaters, 


y 
I 
‘ 


only the parts at the up- 


per right of the dotted lines are neces. 


sary, with 90 to 250 volts of B battery 


connected, negative to chassis ground 
and positive to the wire marked with 
an arrow and “5B 


\ Hottom Is the a.c. power sup- 
ply unit for both transmitter and re- 
CC With a.c. on-olf switch mounted 
( Rl and operated as its knob is 
turned to the right at start of rota- 
i1or | » filament or heater circuit 
of all tubes is also controlled by the 
lowe section of th send-receive 
switch on the upper center so that 
whether power be a.c. batteries, 


control of either 1s con piete al the 


fre nel] Provision for battery op- 
( f n exists in the pow unit by 
Wit of the two groups of terminals 
n i “B=” and FIL.’ Discon- 
necting each of these terminals fron 
its mate allows batteries to be con- 
ne 1 between chassis and each left 
terminal for portable operation as 
when 1. iS not av lable or wit 
omission of a.c. power supply, for per- 
manent battery operation in unclectri- 
fied are The power supply consists 
of power transformer CH, filter choke 
Ci nd filter condensers C11, C5, 


round can 


3.1n the 


eceupies the chas- 
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Circuit Diagram of the Send-Ceiver. 


In building this power supply the leads were 


| HE proper design factors of a 
high voltage power supply, in the 
| majority of cases, are often sadly 
It is common to find that 
i power supply is 


neglected. 
the constructor of a 
left to a haphazard guess as to what is 
weeded. Consequently, the entire op- 
eration and performance of the trans- 
mitter, or associated apparatus, does 
not always live up to the expectations 

‘the builder. 

In this day an 
| is of paramount importance, 

win price tr and 

ippear to be very attractive. 
ver, In the manufacture of 
formers and chokes, the copper 
ron used the various 
turers approximately — the 
mount in dollars and cents. There- 
fore, it reason that the 
ronomical transformers and chokes 
re either very skimpy on iron or cop- 
er, or both, and these units, although 
| specifications indicate that they will 
operate satisfactorily on CW, are not 
| recommended for phone, or where the 
ipparatus is left on for any period of 
ume. 

Another disadvantage of the above 
units, is that their regulation and IR 
drop (that is the resistance of the cop- 
per) is such that even on CW, the note 
may be chirpy. Another thing worth 
mentioning is that on the economical 
transformers, the voltage is rated as 
fac. voltage), which not take 
into account the d.c. resistance of the 
lransformer or the voltage drop of 
the rectifier and chokes. This would 
lead one to interpret and expect 
roneously higher voltages from such a 
transformer. 

In constructing a power supply, it is 


= 


where economy 
the 
chokes 
Hlow- 

trans- 
and 
manulac- 
same 


1 age, 
bir = 


ansiormers 


CC St 


stands to 


does 


er- 


all kept 
above the chas-is for greater safety and for servicing 
above tne chas-t or greater salety and for servicing. 


to consider that in the fu- 
ture, changes are bound to occur in 
transmitting tubes and transmitter 
design and the yearning for higher 
power must always’ be © satisfied. 
Therefore, the design of a power sup- 
ply should be conservative. 

The calculation of a power unit to 
supply energy to only one stage is 
rather simple. The factors necessary 
are: the d.e. voltage desired for that 
stage, the IR drop in the choke, tube, 
and transformer combination; and the 
current required for the bleeder to im- 
prove regulation. The bleeder serves 
a two-fold purpose by automatically 
discharging the condensers when the 
unit is turned off and preventing high 
peak voltage to the condenser when 
the load is removed. 

It may also be used in conjunction 


advisable 


with a milliameter to indicate the 
voltage across that circuit (voltmeters 
are current meters with series resis- 
tors; a 0-25 milliameter with a 10,- 


000 ohm resistor becomes a 0-250 volt 
voltmeter. Other values of current and 
resistor may be used for different 
ranges). With the new Ham regula- 
tions now in effect, the amateur wants 
to know the plate voltage to the final 
stage, which is advisable. 

The design of a power pack to sup- 
ply energy to more than one stage is 
a little more complicated, but well 
within the scope of the average ama- 
teur, experimenter and serviceman. 
The first step in calculating such a 
supply is to find the following: the 
current which will flow in the bottom 
part of the voltage divider or “bleeder 
current,” and the current of circuits 
Ay BC, and BD. 

Using the following values in a 
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Voltage 


Power 


Supplies 


LOUIS J. GAMACHE, 
WORGL 
Development Engineer 
Standard Transformer Corp. 
Chicago, Hlinois 


by 


A ripple-tree high voltage 
supply can be built by fol- 


lowing the author's article. 


hypothetical case, .020 amperes the 
bleeder current, .005 amperes the cur- 
rent desired from A, .015 amperes the 
current desired from B, .050 amperes 
the current desired from C, and .100 


amperes the current desired from D, 


making a total of .190 amperes. Using 
a 
ha 
the formula R it is found that 
I 
the resistance from A to G is 3750 
ohms, capable of carrying .020 am- 
peres continuous. The current flow- 


ing through the resistor A to B is .020 
plus .005, or .025 amperes, and the 
voltage drop is 125 volts. Therefore, 
the resistance is 5000 ohms. The cur- 
rent flowing to the resistor C to B is 
.020 plus .005 plus .015, or .040 am- 
peres, making a total of .090 amperes, 
and the voltage drop is 100 volts. 
Therefore, the resistance of this unit 
is 1100 ohms. 

This voltage divider would then be 
a 15,000 ohm resistor capable of carry- 
ing .l ampere. It will be more 
nomical to use two individual voltage 
dividers, one of 5000 ohms capable of 
carrying 100 milliamperes, and the 
other of 10,000 ohms capable of carry- 
ing 50 milliamperes. Other power 
supplies may be figured by following 
the above procedure. 

(More data on page 50) 


eco- 


400V..100A 


300V. .0SOA 
200V..01ISA 


75 V..OOSA 


Voltage divider circuit diagram. 
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5 Bandswitechins Mobile 


by OLIVER READ. WOETI 
Technieal Editor, RADIO NEWS 


The 1939 version of the portable rig 
described by the author a year ago. 


Self-contained and pre-set on 5 bands. 


it is a complete ham radio siation. 


NY type of portable radio trans- 

ting equipment should be de- 
to fulfill as many appli- 
as is possible and yet maintain 


cations 
h rree of performance with as 


a nign ¢ 
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and Mexico. built since that time and each has ap- the stage. If the light burns brightly 


Unlike the early models, this unit proached the problem in a slightly dif- it indicates that the ervstal is being 


follows a rather novel method of con- erent manne} By far the most effi- overloaded and steps must be taken t 
struction of the upper chassis and cient and compact of these units will reduce the current passing through 
panel. The top chassis is completely be discussed in the following para- the ervstal by changing the value 0! 


Grilled and all parts mounted, after graphs: the condenser that is connected across 
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Transmitter -Reeceiver 


the grid-leak. Save the crystal! 

A jack is wired in series with the 
eathode return to ground for keying 
and is by-passed with a mica condenser 
of .0l mfd. This condenser is impor- 
tant for efficient operation and must 
not be omitted from the circuit. Key- 
ing will be clean with good active 
crystals. 

The amplifier stage operates at 
twenty watts input on all bands of 
from 10 to 160 meters. This stage is 
plate and screen modulated for phone 
operation. Bandswitching was accom- 
plished by slightly revamping a 
Browning 5P tuner in the following 
manner. Remove the mounting strap 
that holds the coil assembly and the 
tuning condenser together. temove 
the rear terminal assembly to gain 
additional space for the remaining 
parts. These changes need only be 
made when the utmost in compact- 
ness is wanted. The coils cover the 
10-160 meter bands with a 50 mmfd. 
variable condenser which may be left 
providing a conventional an- 
tenna coupler is to be used. 

Many coupling arrangements were 
tried in order to find the one most 
suited for all-band operation using an 
8 ft. vertical rod as the radiator. The 
final choice was the network shown on 
the schematic. Two 100 mmfd. vari- 
able condensers are connected = in 
series With one another, and the an- 
tenna connects to the junction of the 

Fach condenser shaft 
be insulated in order that hand 
capacity will not effeet tuning. This 
may be done by substituting bakelite 
shafts in place of the originals. Cut 
1,” bakelite rod to a 
th of one inch and have a quarter 
inch of each rod turned down on a 
lathe to a diameter that will allow a 
6-32 thread to be made. 
are screwed into the condenser as- 
sembly in place of the original metal 
extension. 

The condenser nearest the plate of 
the 6L6 acts as the tuning condenser, 
while the other determines the proper 
loading of the antenna. Always keep 
the tuning condenser set to resonance, 
for proper operation. A combination 
f automatic and grid-leak bias is 
used in the amplifier to protect the 
tube should excitation fail. 

Care must be taken in laying out the 
various parts in order that a compact 
assembly result. Reference to the il- 
lustration shows how these are 
mounted and wired. 

Speech and Modulator Seetion 

Some of the early models were de- 
signed to use a regular single-button 
carbon microphone. After the disap- 
pointment from the earbon granuals 
“scoing west” during one test it was 
decided that the rugged crystal be used 
or at least given a try. A new ampli- 
fier section was built and disclosed a 


Intact 


two units. 


should 


two pieces ot 


These pieces 


or 
a4 


marked increase in effective speech 
response and a reduction from the 
noise level of a carbon mike that re- 
sults from carbon hiss at high levels. 
Many crystal microphones are de- 
signed to accentuate the voice fre- 
quencies and this type was selected 
for use with the final model. 

Twenty watts input to the final am- 
plifier calls for audio power of 10 
watts. This is best had from a type 
6N7 in class B. This tube is very 
small and fits well into the compact 
assembly. Two other 6N7’s are used, 
one for the driver with the grids and 
plates connected in parallel, and the 
other as two separate audio stages 
having a common cathode. 

Suflicient gain is had from the above 
to operate a low-level type of micro- 
phone. In fact, more than enough 
gain is had for close-talking than is 
needed. After determining the proper 
audio level, gain riding should be 
needed and the potentiometer is 
mounted under the chassis near the 
tube ina “set” position. 

The modulation ormer. pre- 
sented a problem at first, as the over- 
all dimensions were intended to afford 
complete shielding of the unit. By 
removing the shells from the assembly, 
it was possible to mount the open unit 
as shown. A slot is cut in the chassis 
so that the lamination stack will pass 
through, and then the bolts are re- 
placed above the chassis and hold the 
assembly tight underneath. No trou- 
ble was had from the rebuilt trans- 
former as it is operated at low im- 
pedanece. The input transformer may 
be seen underneath the chassis next 
to the output. 

The driver and output stages are 
used both for amplifying the receiver 
output as well as serving their pur- 
pose as modulators. A tour-pole-dou- 
ble-throw-switch takes eare of the 
changeover of all necessary circuits 
for send-receive. When the switch is 
thrown to the “send” position, the au- 
dio from the speech is connected to the 
modulators, the antenna to the trans- 
mitter, the modulation transformer to 
the r.f. amplifier, and the plate volt- 
age to the proper stages. 

When thrown to the “receive” posi- 
tion, the audio from the 6R7 tube in 
the receiver connects to the input of 
the driver transformer, the output to 
the speaker transformer, the antenna 
to the receiver, and the plate voltage 
to the proper stages. In this way, the 
number of tubes can be kept to a min- 
imum and plenty of power may be fed 
to the speaker on weak signals. 

It is important properly to match 
the impedance of the modulation 
transformer to both the speaker and 
the r.f. load. This is done by using a 
universal output transformer between 
the modulation transformer and the 
speaker and by using the same pri- 


transf 


Rear view shows how carefully the 
parts were placed. No wasted space. 
Note the generator at the left) and 
the L10v. AC power supply alongside. 


mary impedance that is used as the 
r.f. load which is 6,500 ohms. The 
same load to the 6N7 will then result 
at both switch positions. 

The speech section will require the 
greatest care in wiring as the parts 
are the most crowded. The by-pass 
condensers are wired last and mount 
above the wiring wherever possible. 
Care in assembly, together with good 
parts should guarantee that no trou- 
ble be had after the job is finished. 

The Reeeiver Section 

The final choice of receiver was 
taken from several models that occu- 
pied a greater space than finally used. 
By studying the best of the lot, it was 
found that much space could be con- 
served by using a very small i.f. trans- 
former in place of the usual units sold 
on the open market. The ones sclected 
are only an inch square and only 


slightly higher than the metal tubes. 
The coil assembly was made up to fit 
in the amount of space at hand. A 


s with every 
vibration, 


chas- 
against 


Lnderside the 
part protected 
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four gang-five position switch was ob- 
tained and the sections spaced to the 
length of the coil rorms. The indi- 
vidual coils are soldered directly to the 
switch lugs as shown. Isolantite-mica 
condensers are soldered across the 
tuned circuits and are set to tune to 
the center of each amateur band. 

It is not necessary to use series pad- 
der condensers in order to track the 
circuits properly. 

Regeneration is at both the 
first detector as well as the if. 
to add to the overall selectivity ot the 
receiver as well as to bring up the 
sensitivity on weak signals. The re- 
generation chokes used in the set must 
be of the types listed. The primarys 
of the antenna coils were designed for 
use on a short vertica! rod antenna so 
that maximum pick:.p would result 
when “on location.” An aluminum 
baffle shield is made to fit in-between 


used 


stage 


the coil assemblies to isolate the os- 
cillator and antenna circuits. A large 
hole is drilled in center of the baf- 

nd clear t! switch 


fle to pass over a 


shaft with two additional holes for 


The i.f. amplifier uses a type 6K7 in 
the regenerative circuit shown. Note 
that the grid return connects to the 
a.v.e. network where voltage is fed 
into the triode portion of the type 6R7 
This” tube 
purpose for detector, a.v.c. ant 
amplifier. It 
ON7 output tube from this triode se 
tion, but an additional switch 
be needed at the chan 
eare of a push-pull connection. 

The output of the 6R7 is coupled to 
driver tube through 
mfd. capacity in 


plate resistor ot 


diode-triode. serves. the 
audio 


iS possible to drive the 


reover to 


the input of the 
condenser of .01 


With a 


conjunction 


10.000 ohms. This places the proper 
load to the detector for maximum 
linearity and sensitivity, and provides 
the best audio response. 


C.w. reception is had by advancing 
the regeneration control to the point 
of oscillation and change in pitch may 
advancing 


he setting of this control. 


1 by and retardins 


& g up the receiver follews stand- 
ird practice for super-heterod re- 
: 
( ers and 3S bdest accomptis 
P 19] ron to? , 
g signal generat: sp 


nal with the band-spread condenser 
set to the middle of the band, Care- 
fully set the trimmers to bring the 


signal to maximum peak, assuming 
. , 5 
that the if. transformers have been 
properly set to the frequency of 460 
Ix 


There will be no interaction between 
the wiring is done to keep 
the leads as The 
parts may appear unduly crowded jn 
the illustration but most of the actual] 
Wiring is done before adding the eon- 
densers, With the result that every. 
thing fits in very comfortably. ; 


Staves H 


short as possible. 


The Dual Power Suppl 
Provision has been made in the de- 
permit operation from either 
110 volt a.c. or from a storage bat- 
tery. A Pionees mounts 
on one side of the cl “ASSIS On its shock- 
mounts to prevent any vibration from 


effeeting the operation of the set when 


Sigh) tO 


Genemoto) 


mr 


I 1i¢ receiving position. The gene- 
notor furnishes 300 volts 150 ma. 
and is designed to furnish contin- 
Lit S ( put at tl » values. 
Heavy leads must be used between 
(Build further on page 17) 


My Pet 
-~Portable 


by JIM LOWE 
W6.IVK-W6QEK 


Pasadena, California 


w 


A portable that wiil 


work well with any 
antenna and cost only 


S18 for the whole rig. 


Complete in a table-emounting cabinet. the portable works fb dx. 


OST every amateur at some are used, the efficiency of every stage put was quite low. To increase the 
time, has wished that he must be at highest peak, thus I chose output as a doubler, regeneration was 

a might build a compact port- a pentode oscillator, using a 42 type added in the grid circuit as shown in 
able, Which might work well on an: tube with 350 volts on the plate and the diagram, thus making it come un- 
antenna, “00 volts on the screen. This worked der the heading of a Jones “Sure-Fire” 

Having this in mind, as well as trs out very niecly on the fundamental oscillator. This circuit works very 
ing to design a unit which might be frequency, but when doubling the out- nice on the fundamental, makes a 
economically built, many circuits wer 
considered, The circuit chosen fulfills 4d dias 1. a. Receens "00035 mid. 
our every need, its simple, Ofte went, R 5.000 ohms 5 w. Acrovox ( 10 ofd. — roi 
f , Iwible ) yoleine , Ru. — 20,000 ohms 5 we. Acrovox ( Dual 4 mfd. 450 +. Avrovox 
and yel {le X1D1e, thus Manning WS Ccon- Me apoies — fer’ ; . ~ : eee. ‘ die 
struction easy for the beginner, as as SKahiie Iori ararax es i 600 Rae ene 

. : : ; “ , 1 9 

va) ‘ he ] fimeonrs R 25 meg. '>s w. Acrovox / Input T. Inca G-1 
well as the old time . R J meg. pot. with sw. Centralab T.—Output T. Inca I 20A 

Dur Ing tests the results obtained on R 6390 ohms 5 we. Avcrovox 1 Power Ince er , a 
‘ ‘ ad yy yur ‘ ‘ | , R 200 ohms 10 2. Acrovo Choke 20 hy 200 A, Inca D-5 
all-bands were vi ry ood, and bet R 75.000 ee te TO w. Ae ena RF Chokes are all 2.5 mh Hammarlund 
yet, the whole transniitter, Including ( 0003 mfd. mica 600 ¥. Acroven 160 M—70 t close nae 22 e- 1.5’ a 
the > 1: 11} ‘ ) 4 +>] Ler ( O02 mfd. mica 600 v. Avrovon SOM 29 ¢ close wound No. 20 E, 1.5 ) 
ne Crys al, tubes, and « Pystal Mike, ( 01 ae mica 600 ¥. Aeroven 40 M—I1S8t spaced wire diam. No. 20 E, 1.5" D 
may be had for only $48.00.) That's all, ( 0001 mid 20M St spaced '3" No. 18 E. 1.5" D 
there isn’t anv mx re ( OCOTS mid. 10 M 3.5 4 spaced 1," No. 18 E..1.5" D 
t i i rt i\ 11) . J 


Not only does this make a fine port- 
able, but also makes @ swell) perma- 
nent home outfit. The power on c. w. 
is 830 Watts, and on ‘phone it puts out 
the sweetest 20 watts vou ever heard. 


Construction 


The actual construction of the unit 


Is made on a metal chassis measuring 


10"—-17"— 3”. This’ size makes the 
transmitter ideal for relay rack mount- 
ing for home use, or to mount in a 
metal cabinet for portable use. 


T2 


Considerable time should be spent in 
laying out the parts, so that all leads 
may be as short as possible, also make 
sure that all transformer and choke 
cores are at right-angles, thus cutting 
down the inductive coupling, which cence ae 
might cause hum to be induced. It's 
a good idea to have the power supply 
on one end of the chassis, and the r-f. 
Stages in the center, leaving enough 
space on the other end for the audio 


slages. 


Due to the fact that only two stages 
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swell doubler, and will even quadruple 
if vou so desire. For doubling and 


quadrupling a quite active crystal 
for best results. 


should be used 

The value of condenser C is rather 
critical, if too great, the circuit will 
not double very well, and if too small 
there will be regeneration, 
causing the osci unstable. 
By trying different values, 
was found to be the me 
for C, th 


for | 


excessive 
llator to be 


.0003 mfd. 


is allows enough regener: 
best operation. 

Plug-in coils are used to 
band change-overs, as Well as to have 
the correct L.C ratio for each 
quency. All coils are 1.5” in 


and have the same amount of pins, so 


that the coils for the oscillator and 
qd, which 


coils for all-band oper- 


is not available, a counterpoise should 


voltage is 
through an r.f. choke to 
the final amplifier. It is 
that an efficient r-.f. 
at this point, since it has 
blocking all the r-.f. returning to 


id through the modulator and the 


the job o 


ere 


power su 


nm Pp 
iO Isolate 


the a.c. 
from the 
a condenser is placed in the ciret 
the final amplifier is not neu- 


tralized, it is 


plate voltage of 
the fi 


antenna, 


nal amplifier 


Since 
practice 
shield between the oscillator and the 
final, thus canceling any 
} 
I 


the two cc 


coupling be- 


4 ) “ co ] 11} . ‘“. 
hat screen erid tubes are sSurlicie ly 
} . = ‘ } 
shielded internally SO that s¢ -“OSCII- 
1i0n does not tal piace with a 1)- 
ation does n¢ KE place W pro} 
eriv aesigned circult 
rm} aces } } 
The speech amplifier and modul: 
| } een am ) 
} St De ae rie OL AeLIVve ne ( \ tts 
( ‘ oO outp since YO watts nput 
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es nce CC yar S used COC! 
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se manu- 


re tS exactly 
measure up to the claims they make 
for them. The Seals are given out free 
as a service alike to the buyers ang 
manufacturers. The former can pur- 
Chase Knowing that an mpartis 
s ce has checked the pre icl agains 
( ms made for it, while the latt 
nas | Oy} OMT I ty ol ret IZ an Une 
St opinion on the article. 
I I ther Intormation, write t ne 
( RADIO NEWS INS TUTE S il of Ac- 
ct 
ar 1 ne Div HOS nN Dea oY? S! 
iS ]}] 
He eacl onth this Divisic 
of the pul ‘ cal a list « 
roducts  ¢ W nm  »9e@ais ! ve vee! a 
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J. W. Miller Company. No. 110.0 
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MC Receiver 


by PAUL POPENOE, Jr. 


Altadena. California 


Simplicity is the keynote of this 


receiver. Itis very easy to build 


and should give selective results. 


The front panel features a -ingle main control which 
is all that is needed: the others are for sensitivity. 


OR a person contemplating the others) inte consideration. After much throughout the section of the set car- 
. 1 


building of a five meter receiver, thought it was decided to make the rving r.f. current, low loss insulation 
it is a difficult job to choose which — line up as follows, using metal tubes: should be used; isolantite or steatite 
ne to construct. There are various 6IK7 in the t.r.f. stage, 6CS quench os- condensers, sockets, ete. The fixed 
factors Which enter into the building cillator, 6J7 detector, and 6F6 pentode (More 5640 depe on page 61 
a five meter receiver. The cost is radio. The whole set 
importent item with many hams. was built on a chassis short leads are the unfailing rule. 
nother factor, whieh should not be 5127x915” with a panel sik re 
verlooked, is the elimination of radia- 101" x" ane -acapinet 
tion. to match. Full details 


A5 meter set should be reasonably f the construction can 


( 
lective, but because of the nature ot be seen in the illustra- 
th frequencies does not need to be tions and diagram. 
tremely so. The set need not have Although the rf. 
)high a signal-to-noise-ratio. stage does not appre- 
There are various sets which could ciably bring up the 
built, and each has its advantage. gain of the set, it helps 
Tie superhet is a good receiver; and very materially in re- 
s high selectivity. Nevertheless, a ducing radiation, elim- 
d superhet runs up into” some inating some. noise, 
mey. By far the simplest receiver ete. The antenna is 
the self-quenched super-regenera- coupled direct to the 
ve receiver. This receiver is rather grid of the 67 to pro- 
n-selective, and is bad because of its vide as much loading 


ciation. The super-regenerative re- as possible. <All 


iver With separate quench oscillator 


cal ; . rae ‘ ‘ 4] 
much more sensitive and a litth ( 15 menfd. R,—300 ohm resistor, 1». 
ve selective than the self-quenched C—15 mimgd. -F megohm resistor, 1 yw 
= oe 1: ce q c 3-30 momifd. trimmer K. —400 ohm resistor, 1 w. 
pe. It does radiate slight lV. A fea- Cy 6 002 mifd. midget mica R,—S0000 ohm resistor, 1} w. 
re whieh may be acded on to either ( -OQOOT mpd. R-. R—250.000 ohm pot. 
rs , 5 1 4 os ( -.006 mid. R.. R-—S50.000 ohm fot. 
ype of set Is the tuned radio f requency C.—.1 mid. 1 .—7 turns No. 16 wire, } >” inside dia. 
sage. This will eliminate radiations, ( L.—5 turns No. 16 wire, 13" inside dia. 
y ole } ] , a9 , L.—Quench oscillator coil. 
dd make the detector much more 3a gaa pe a4 
table. I SS mh. rf. choke 
1m of nm — , : 5 a 1 250 henry a.f. choke, 5 miiliamperes 
The set deseribed here was built tak- 


ng all of the above factors (and many 


~ 


PHONES 


MAGNETIC 
SPKR 


Ci3 
CiaC2 ARE GANGED 


Behind the panel of the rig. 


-10 METER 
SPECIAL AMTR 


by EV GENE 0. GLEESON 
Chicago, Tilinois. 
Since poriable-mobile operation ts only per- 
mitted in the 5-10 meter bands. this trans- 


mitter is specially desiqued tor those bands. 


The entire 56MC rig is on one side and the 30MC on the other. 


OMPACTNESS of portable _ ply available may be the deciding fac- 
equipment depends almost en- tor. A good average is from 250 to 
tirely upon the power output 300 volts with a current rating of from 

and flexibility desired. The former re- 60to 100 ma. If we decide on a value 
quires a selection of component parts within this range we may use any one 
which will be small in physical size of several types of beam tubes to give 
and yet fall within safe operating rat- us a reasonably high output with low 
ings. This requirement makes | it erid-drive requirements. 

highly worth while to examine the va- The word “flexibility,” as it pertains 
rious tube characteristic sheets in or- toa portable transmitter, covers a lot 
der that we may select tubes of small of ground. First, the ability to change 
size and yet ones well suited to the from one band to another in the short- 
frequencies on which we wish to oper- — est possible time. Secondly, the climi- 
a Of course, the power to be used nation of plug in coils, which, at the 
will have much to do with this choice hi frequencies, become an endless 
and it follow t the plate volts sup- headache if we strive to maintain a 


low-loss unit. In order to e]iny, 

these r.f. losses, several versions « 
band-switching were tried, includin. 
the conventional coil-switch Method. 
While this method is perfectly prone 
on the lower frequencies, it stands to 
reason that where short-direct. Jead 


are required, this method simply wil 


not work efficiently. It was then de ' 
cided that if fixed air-wound COils Wer i 


to be used directly on the variahto 


condensers and do the switching aj 

low r.f. potential ahead of these tub % 

that something might have been deye. 
oped. Work began with renewed i 
terest until the unit shown was devel. 
oped. The additional cost of the extp: 

parts required for two amp. stages wa; \ 
well worth while as real output may th 
be had, and what is most gratifying 

the freedom from frequency shift, not 


Another feature of this band-change Ih 
method is that when a tube is operated 10 C 
as a doubler, it will require twice the init 
bias that a straight amplifier requires in t 
and the screen dropping resistor wii| to | 
also be of a different value. By using hol 
the two separate stages with fixed A 
values, it naturally permits each tube resp 
to operate at full efficiency. Then, too, C 


we may use separate antennas and 


thev will require no retuning whe: 


bands are changed. It is good prae- fron 

tice to provide also for a quick method | stea 

f if the various current readings g 

eter. This can readily be ac. —, shor 

with a one or two scal plat 

With as many meter shunts as C} 

we have positions to read. The met Sse 
used has two seales of 0 to 50 ma. 

100 ma. The meter may be obtai Wr 

With its shunts left out of the move. | It 

ment and duplicate shunts may be i 

tained and wired as shown to a sclectol vu 

Switect 


The 5-10 transmitter makes us 


one or two 10 meter erystals and 1 pW 
choice of two frequencies in eit! iron 
band may be had by reversing 1 t 

ervstals. The oscillator uses a t est 
6§J5G tube as a straight fundamental HOV 


‘ator and ample excitation to | 


HY60 beam tubes is provided for pho! u 
or c. Ww. One HY60 operates as a los 
straight amplifier on 10 meters, while — s00d 
the other is used as a doubler to 9 S 
meters. The type H1Y60 is a new con posit 
pact version of the 807, RIKK39, ete. and | the: 
has only slightly lower outputs, whil iS 

the overall size is much smaller. No ire 


neutralization is required on the fre- | Prop 
quencies used due to its excellent | vom 
shielding property. I 

The modulator tube is a single ty] 
6L6 operated class “A” which provides Sat 


up to 6.5 watts audio from a sins Tt 
button carbon type microphone, Again, "ew 
control is provided to adjust the le | di 
for close talking. The current for! 
microphone is had from a small “C ou! 
Battery when the transmitter is 0p- ha 
erating from a eenemotor supply, and ar 
from a filter network from the ae. r ( 


: atter. | Unde 
supply when operating from the latter) 42a 


Construction 


The placement of the various parts “i 
is extremely important to good per [SEE 
formance and all leads should be kept call 
as short as possible or operation will | ee 

9 US 


| 


eee 


mounting of 
transmitter. 


{n extremely 
the entire 


compact 
two band 


sot be efficient. The tube sockets are 
ll] underslung below the chassis so as 
taconserve on the overall size of the 
nit. The oscillator tube is mounted 
in the center part of the chassis so as 
pring the leads to the switch in a 
short path. 
All coils are self-supported on their 
The 


sc, plate condenser and coil is located 


spective condensers as shown. 


nder the chassis and Is insulated from 
‘he chassis. 
from hand-capacity eff 
reatite flexible couplings. 
ng the and 

shown | 
late circuits of the 


il tank 


The shaits are all isolated 
using 


mount- 


ects by 
By 
condenst rs 
the grid and 
I1Y60's 


coil-condenser 


switches as 
We isolate 
lwo and 


ir two fink 


p ou Phe 
ssemblic above the cha sis where a 
ry short lead to the tube cap “plate 
nnection” may be had 
| Itis best to wire al! of the filament 
1. irar ormer Jeads first, followed 


by-pass condensers and 


The r.f{. chassis measures 91.” long 
wide and 2” deep and may be made 
from auto steel, aluminum, ete. It is 
t to adhere strictly to 


necessary 
these dimensions as this size simply 
compact assembly. rhe 


switeh the new 


llowed a 


nd-change 


tite insulation variety with silver 
silver contacts, Which provide very 
god contact at radio frequencies. 
This switch has four sections and two 


sitions and is wired as shown on the 


switeh 


} > 4 372 ry 
hematic. i 


he meter selector 
as two poles and four positions and 

re must be taken to wire this unit 
properly. Reading 1 
lfrom left to right show 
‘follows: Osc. Plate: 10 
| Grid; 5 meter Amp. Gi 


he four positions 


currents as 
meter Amp. 
id; and Amp. 


anstormer 


vith 


t1 is 
back corner the 
modulator out} ransformer nearest 

center. The four shown 
mounted between the two Amp. tank 
: i the meter and 
are simply placed above the chassis 


microphone 


unted on 1 


spools 


ndensers are shunts 
lor convenience and to conserve space 
underneath. 

The proper method of coupling to 
will depend upon. the 
ype used so no provision for a link 
toll has been made although they may 
A half-wave vertical rod 


the antennas 


be added. 
S used, condenser coupled, on this rig 
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Under chassis view shows careful parts placement and short leads. 


’ 
and good 


using this type of antenna. 


repo 


received 
The out- 


rts have been 


put of the transmitter on 10 meters is 


about 


12 watts with a 300 


volt plate 


suppty and about 10 watts on 5 meters. 
This output on 5 and 10 meters will 


CO*\ eT 
amount of 


this rig. 


many 


DX 


niles, and a_ goodly 
4 


may be had on 10 with 


In order to be able to use the trans- 


mitter on 
Vv. .c., 


The a.c. 


both 


11D: Vv. a:c. and also 6 


two separate supplies are used. 
supply furnishes filament and 


plate voltages and current to operate 


the microphone. 
the \ 


utilizing 
negative 


former 


retur 


This is obtained by 
drop from the 
plate trans- 


‘oltage 
n of the 


to ground. 


An installation in an automobile re- 


ions be 
ignition 


picked up in 


quires that certain 
taken in or 


which 


precaut 
noises, be 
the 
be located near 
nections made w 
ible 
contained l 
tively remove hash 
normal conditions. All connecting 
leads should be shielded and grounded. 
A highly efficient antenna for 5 or 10 
meter use is ah ver- 
tical rod which is grounded to the car 
chassis. The single wire feed line is 
clipped on the rod about 14” up for 5 
meters or 28” for 10 meters. The 
length of the rod is approximately 4 
(Pse QSY to page 65) 


receiver. 
and con- 
flex- 
‘1 system is self- 
and will effec- 
encountered under 


] 


€ 
he battery 
h heavy wire or 


Dralt 


a 
OUIe 


alf-wave 


~~ 


—NMike to grid transformer 
—Output transformer. “1:11 ratio A..F. Input 


100 D.C. M.A. with two 50 MA shunts 


mea. shunts Simpson 12 2 


carbon 
w. carbon 
) we. resistor 


shunt. Simpson 127 0-50 


carbs ” 


uid backwards” 
M—0-50 

aid two 100 

special 
Ri — 200 olim 1 ww. 
R--— 50,000 ohm 1 
K 30,000 ohm 16 
Ry — S50 t.a. meter 

mead. 
R-—25.000 ohm 1 
R 15.000 ohm 1( 
K S50) mica. meter 
R.—1O00 m.a. meter 


n. 

a) ritreoNns 

shunt. Simpson 127 O-SO m.a 
shunt. Simpson 127 0-100 


6J5G 


<--~ 
TO ANT <x 


4 


Ls 


RRR RR AAA 


—2.500 ohm 10 w. vitreous 

-100 m.a. meter shunt. Simpson 127 0-100 

Meds 

—25,000 ohm 1 w. carbon 

-.F megohm pot 

350 ohm 1 wn. carbon 

002 mfd. 600 solt mica Acrovox 
—75 mmf. Cardwell ZUTSAS 

0001 mfd. 600 volt mica Acrovox 

4 ~—.002 mfd. 600 rolt mica Aerovox 


—-15 mmf. Cardwell ZRISAS 
—25 mmf. Cardwell ZR2I5AS 
—5 mfd. 400 volt Acrovox 
25 mfd. 50 volt Avrovox 


6L6 


I! 


5M OUTPUT 


4 ROD 


Fitted 


‘ 
>TO ANT 
N 


-_--> 


L4 
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TECHNICAL BOOK 
& BULLETIN REVIEW 


ENGINEERING ELECTRONICS, 
by Donald G. Fink, and published by 


t 
McGraw Hill. This book ineludes 355 
ages, 6x9", 217 illustrations and of- 
} ractical volume for engineers 
who wish to take up or review elec- 
tronic principles and their application 


in typical engineering problems of 


px 
fers a p 


invill 


tube use and circuit design. Covers 
the fundamentals of electron physics 
und electron tube structures, the en- 
gineering characteristics of a wide 
variety of tubes, and a demonstration 


of the application of tubes and circuits 
in problems of power Transformation 


circuits, and Industrial Control and 


Measurement. Partial contents are: 
lectronics in Engineering. <A_ pre- 
liminary Survey. The Fundamental 


’ 


Properties of the Electron. The Con- 


trol of free electrons in a vacuum tube. 


Electron Contents in gasses and va- 
rT Ss sp | ea ig lectron Tu CS 
Electro Communication Circuits 


ment Circuits 


RADIO CONSTRUCTION AND RE- 
PAIRING, by Moyer and Wostrel. 
Published by McGraw Hill. Cont 


14 pages, 3! x 8” with 170 illustra- 


ns \ ¢ S nle treatment of the 
> Yot + + ~ ¢ 
constru testing and repalr or re- 
( ng sets, iding television and 
} a . —s een Rte ‘ f 
Ss “Wave r ‘ \"¢ S a) The 11Né O 
i i 9 i i il i i 
Si ! nateurs, set-owners and 
thers inte S 1 in the practical as- 
, | ; yr » 
pects of 1 ) servicing Partial con- 
+ oe) 4 . 
sare: R ») Essentials. Anten 
ind ¢g nd system, Tool equipment 
ior 1} s ction Sources f 
ele yg radio 1‘ uum tubes 
A } 
A 8) if ney ) l- 


Short- , of 
T > 

louds ers. Eli ing- 

ers ; S ies 


Trouble-shooting. The Television Re- 
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(More QRD? on page 61 


ae! 


Built on two chassis to avoid hum and other feedback troubles the 


amplifier-modilator presents some 


Very 


late acoustic developments. 


ol 


Complete instructions 


to build a tine P.A. 


system or modulator. 


by LOUIS K. SANDOR. 
WSONU 


Piqua, Ohio 


FINE P. As SYSTEM 


Mj OST amateur phone operators 
Vi and servicemen will spend, 
a sooner or later, a consider- 
thle amount of money on their modu- 
aior or master P.A. unit. 

The average “ham” graduating 
from C.W. to phone will profess tha 
he is Still 9S. COW. hat he is 
never going to phone 
heavily. He operates his 25 watt grid 
modulated phone for about a month in 
one of the crowded phone bands and 


unless he is in a good location and has 


a modulator. It is good in either way. 
The amplifier was built on two pan- 
Is- bose: 


( the power supply on 


one and the complete amplifier on the 
other. Dual 6F5’s are used in the first 
stage to provide two microphone in- 


puts when used as a public address 


amplifier. Two 6C5'’s are resistance 


coupled from the 6§5’'s to provide elec- 


tronic mixing. Dual fader volume 
I 


Svstem. A 


mmnbination bass boosting cir- 
cuit and high frequency cut off circuit. 
The bass frequency 
high frequency response can be con- 
trolled with a single knob, or, by turn- 


ing the control to the switch side, the 


eee. ee 


response or the 


bass and high frequencies are auto- 
matically reduced. This position 
makes the frequency response better 
for mod tion 


iiiel 6C5’s are transformer 


6C5 


coupled Into pushpull 6J5’s. The 


: r)? } f . hon ) . ior} It pit >] t e1ynniy } 1 thy no} ‘ NC} )} 
awell matched antenna system he will | Provided for phono or a high output a ee ee nee 
soon become discouraged with his re- microphone. fiiter and load. The audio signal is 
sults. IIe hears manv zgmateurs. com- The one 6Cd is fed through one ot condenser coupled to the prim iry ol 

¢ jin R 9 plus. deseribing their high the faders from either of the 6F5's and the coupling transformer thus keep- 
wered transmitters and telling has a tone control on its plate circuit In ad.c. current out ol the primary 
about their dx results. JTlis ambitions The other 6CS5 is fed from either the Winging. This system insures lowest 
sear high and vou can bet your best GS or the phono input This sta harmonic distortion and maximum fre- 
' 1 7} t he'll soon have 
wh powe) Many eco- - 
mically minded ama- ui , se  : ah 
eurs, thinking of the high ' ar 4} oS —4 ANA pe “al oz > 
cost oF a ood WK lator P ~~ (4 ) (| l it fy) $ (ii), n ile 
’ e ae .. A 
vill fee that the enjoyv- : * It . ¥Pr ry ohetiy ‘ ia 
y, ie G imei (pe canes | de Siilit 
ment they will get from it 3 = ae AH ea a, alll ae 
es not Justify the cost 2 i os Be : : I 
The following amplifier = e , : 
has been designed to work ¥ os Rye Saks 5 aad 
; a at ; na 
ee | “| st canara . Th ak bcd a a = 
equally well either as a r 3 oT ot 
public address system or as ' i | 1 4 ps4 ul 
high quality modulator. . . J 
For those servicemen who T 
are engaged in some form ~ <4 + 
OI public address work or L 4 YT a % ti \ \ 
: : fe + = oN y AN ~~ “4 2 
those who are interested in tT : ~ ‘ 
° . ® & ¢ 
entering the Tela, this Type - aa | t = es ¢ 
of amplifier design offers : 
. ° al = ss = Tt ™~ 
some Interesting POSSIDILi- = > T A + > 
es. The wnt -certainks ~: © SL etl y Nd . 
_ ] « si ba ‘el 
makes an excellent mas- = ‘ 
} | ‘ é * 
a: S¥YStem Lor ws n we y 
ose places where an es- ~ > = Fg < 
pecially good showing is tne ey 
> dma " MICA 
Wanted “ = ie feuro 4. 
This amplifier provides ; : iwace Cla-Bw 
high quality speech or 2 nace -F wa 
Musie amplification and L ae Ss —S ‘ Rade : 
.. 2 = 4 wie 
has a tone control where- f ; ; j a ; Se 
hy the ns ‘ 4 4 € i A 
KY the speech may be + AKER Sas 
peaked to provide a nar- ce ‘ _— 
Tow channel when used as 


quency response in the transformer. 
This particular input transformer can 
be any good quality transformer but 
should preferably be one of the hum- 
bucking type. The one listed is a spe- 
cial high fi transformer but if 
your funds are somewhat limited a less 
purpose. 


| 
fidelity 


expensive one Will serve the 

The 6J5 drivers are similar in char- 
the 6CD but on careful 
study you will find that although they 


have the same amplification factor the 


acteristics to 


1 reduced 
materially. This factor improves their 
driving capability considerably. 

The input transformer to the push- 
pull parallel 6L6 output tubes is espe- 
cially designed to drive the 6L6 grids 
When using the 
the 


considerably positive. 
amplifier as a modulator 


peak output is practically double that 


audio 
which vou would get if the 
were driven just to their 


¢10n. 


, 
FPrids 


positive re- 


| 7 7 - ] al 
When the amplifier is used for pub- 

1: - ] r l > | 
a single throw double 


1c aaaress WOrkKk 


chassis. 1s set t open posi- 
i i { ) ii t7* a 
re 
e output stage } e Ty n- 
] .. 1 
i-back with the swite n this 


Th f +}, ives , 
The output of the amplifier is lim- 
it 1 +n { t } Pp 2 1] 
itea to bhU WwW S pecaus¢ Ol ( 1a 
tional grid resistan dded by 1 
‘ : . . ; 
f l-backcireult. Thisa ntofpower 
is quite sufficient for even the largest 
eS a ee et eae arenes 
Ppubdil SS JODS and the freq TGA’ 
CS] fs tly improved by the 
c { n of t . rDACK CYC rhe 
c? rer j ? 1, n 1 ane to Me 
, 1 ] 
+ it YY . 1 ) | 
( ut transi< l IS Jess Cl Cal 0- 
( ise OL the iow r elite Ve plate re- 
sistance of the output tubes 
1 , 1 
When the amplifier is used as a mod- 
ee 1 ae. 
ulé r tne EP¢ I CK Circnuil Ss not es- 
; ] } . ’ : 
Ser ax se e Class C final r.f 
1: ' } 
implifier offers a mucl etter load to 
t ae SS ey ee — | ri ¥ ] ; 
Gp than do he speakers 
, lif +} Pe Pe | 
In n ng al implifie. | would 
. : : . 
worl san lulator as well sa pub- 
- 14 re See . 
lic address amplifier the most difficult 
> a 7 voy . si? 7 ¢ »»> 
p t of the design was the output trans- 


Connection 


Top view of the power supply cha--i-. 


former system. The use of two out- 
put transformers was one way to solve 
the problem. This method had been 
used on a former design and we were 
looking for a transformer that would 
do both jobs with the same efficiency. 
The found in the 
new vari-match output transformers. 
We found that one set of terminals 
would work as primary for 200 
ohm speaker line match and also as 


he modulation match. 


answer was one ol 


1 
tne 


1 


the wiring to the 
The secondary 
Were run to two six prong sockets lo- 
the the amplifier 
chassis: the 500 ohm shorting terminal 


plates of the 

shorting terminals 

cated on back of 

to one socket and the modulator short- 
terminal to the other. <A 

plug illustrated as plug 5 Was used as 


a switch from modulator operat 


Ing shorting 
1on 10 
speaker operation. 


Two type 83 mercury vapor recti- 


fiers were used with their plates in 
parallel to supply sufficient current fo1 
the amplifier and the speaker fields 


The 50 ohm reSIStors in series W ith tne 
lates are 


p necessary to provide even 
current distribution in the rectifiers. 
The plate 


6L6’s is fed through choke 1 which has 
] 


supply 


a 500 mil rating to insure low hum in 
the output stage The vo e supply 
1 - te 
to the rest ol the immMpliller ed 
} ren 1 
througn Choke T6749 which ! con- 
nected independently to the rectifiers 
thus isolating the output stace ita 
: . - P 
supply from the voltage supply te ( 
LO: ( the 
] yf 
ead S Cy) i 
Creen Ol 17% 
) } vid } 
Ol SHOUT iM 
. The ome? 
rated at 10 watts 
the 400 volt ID- 
the rest ¢ e 
if 
smniif 
‘ ‘ 
A 22 volt ( batterv w “4 ised rR 
| ] . . 
DAS pp to the 6L6 ! his 
j } va! ] 
method is simple and pro . 
regulated Dias supply tha a hab 
Separate filament transforme ire 
ust anaq a switcnit arral ment 
H } 4} 4 = | 
wnerebdy Tre pla e Suppis cannot hye 
> ] > 1 ] 1, {> ] » lis 
turned on until the tliament re il 


Metal 6L6 tubes were used in the 
output siage because it was found that 
» oscillate due to coupling between 
When only two giass tubes are 


the this 


tubes. 


used in output stage condi- 


tion does not occur. 


The design of this amplifier was 
made very universal. No pains were 
spared in the entire design to make 
the amplifier absolutely hum free and 
entirely free from audio regeneration 

from the output stage 


or feed-back 
into the i 
In designing the physical lay-out of 


the amplifier it is very important to 


Stave. 


keep the input and output stages well 


isolated. This is especially true with 
high gain output tubes such as the 
6L6. The 6L6 as an output tube has 
the disadvantage of being more un- 
stable than lower gain output tubes 
such as the 6A3.) Thus it becomes nec- 


The mike input chassis shows the ex. 
tent to which the author has gone to 
avoid any extraneous AC hum pick-up 


The under chasis has been carefully 
planned with metal separating baffles, 


essary to by-pass the plates with a 
small condenser to keep the output 
tage from oscillating. The use of 
four tubes in) pushpull parallel in- 


the Instability of the stage and 
doubly 


output 


» o> Ls : 
re makes it 


important 
stage carefully. 


300 ohm resistors were put in each 
rid to insure stability. Any leads 


that are mor 
han an inch or two long should be 


plates 


From the bottom view of the am- 
a shield whieh fur- 


the output stage 


seen 
rom all 
] 


Ol] he 


> ee 


preceding stages. 
cover bottom cor ypletes 
amplifier. 
From the top view of the amplifier 
cells, and 
resistors can be seen in the separately 
shielded compartment. The — input 
jacks are mounted in the front of this 
shield thus completely shielding the 
input from even the filament leads of 
the tubes 


the input stage grids, bias 


All mereury vapor rectifiers put out 
an rv.f. hash which sometimes. inter- 
feres with reception. In addition to 
the usual line filter on the 110 a.c. a 
.005 mfd. high voltage mica condenser 
was put directly across the seconda 
of the high re winding to reduce 
this type of interference to a minimum 

It was that 
system was necessary 
r.f. feed-back when using the amplifier 
modulator. This 
pends entirely on the proximity of the 
amplifier and microphone to strong Vl. 


voltas 


found no special filter 


’ 


10 eliminate th 


feed-back uCc* 


as oa 


(More construction data on page bU) 


R ‘ ‘ agers “a 
oat cod 
ee 


Antenna and reflector mounted for 


The Directional 
YE attempted 


Antenna 
several methods 
antenna 
down a better 


of making the car 


svstem lay 


signal. We 
half wave 
ter than 

mounted on 


reasoned that most any 
antenna would be 
the quarter 
the 


Wave as 


hinge pin of the 


front door. It had been placed there 
because we found the added distance 
above ground, as «& mpared to being 


bumper, 


mounted on the 
the signal up to a worth while amoui 
due to the shorter transmission line 
from the transmitter. 

We tried a half wave doublet, 


mounted about twe eet OH the eal 
roof. at one eda We had hope oe | 
it might act as a closely spaced dipole 
the car acting as the othe igen 

element. We decided after Ieotiing at 


the field strength meter, Which w 
placed several wavelengths away, that 
the car wasn't such a good section ol 
the antenna, being as it is, only a few 
inches off the ground at the wheels. 
The greater spacing between ver- 
tical elements that can be i 
they are placed on the rear per, 
over one on the door pin, works very 
well, but they are not of equal height 
and we thought le of rad 
would be too high. With the parasitic, 
grounded element mot 
posite side of the wind 
that as a reflector, o 
meter showed a 5d 
signal. It doesn’ 
should vase, and 
maybe it is our meter, so we won't 
argue about it. It seems that not only 
do we have two quarter wave anten- 


nas, but 


secured il 


bum 


the ang 


nted on the op- 


~ Wwe found 


secure 


the ear itself enters into the 
picture to leave us with an 
Which is somewhat over a ] 


antenna 
Wave 
antenna folded back on itself, and hav- 


Ing a very peculiar shape. 


If the parasitic element is 
resonance, 


tuned to 
the signal is simply ab- 
sorbed in any direction which we could 
Place the meter relative to the 
As it is lengthened, after resonance is 
Passed, it isn’t at all critical, and we 
always just pull it all the way out and 


car. 


50-30 MC 


transmissions. 


- ay : 
KNOW 1t IS 


( ){ course, it 


operating quite properly. 
makes it necessary to 
orient the car in the proper direction, 
antenna is used. If 
rectional use is desired, we sim- 


the grounded antenna 


if the directional 
Non-l 
ply foid down. 
Mounting 34 antennae 

When we wanted to use a vertical 
nd 34’ in height, a diifer- 
presented. At 
we tried mounting an aluminum rod 
¥ } j 


antenna 


Cnt pro Hrs 


available stand-off in- 


on the usually 
sulators. Aside from the fact that the 
rod bent bad] vw—and quickly—and that 


once, we had 


that. 


the insulator cracked at 
‘ termed 
This led us to try some differen 
We 
catalogs and eventually tried out one 
ef the Ill 


is antenna base 


methnodas, rere soon pouring over 


mow Seating Co.'s proaucts 


comes in two types. 
>use against a wall of a root- 
hase iol 


It was this latter 


on a rool. 


tvpe that worked well with our ear. 
We found that there was just 

enough room between the front bump- 

er and the car proper for us to wedge 


Fastening it with two bolts 
amp under ithe bumper support 
few minutes. The 


antenna 


the work of a 


base was solid, and when the 


s inserted, the “rod” worked per- 
fectlv. The rods that ceme with this 


base and made by this company are 
"that is, there is a wooden fill- 
While ti:is made it 
impossible for us to run with the 
in a collapsed position, never- 
theless, we could move about slowly 
(less than 45 m.p.h.) and still leave 
tire 34’ of antenna up. The one 
was that we found 


OUVSECIVES 
poor judges of distance, and we hit 


“solid 


ing for stifiness. 


an- 


the en 


rouwvre 


trees and such with too much recular- 
itv. Taking the poles out, we had no 
trouble in lashing them to the side of 
the car, and so could run .as. we 
pl ised 

This is not the only type of mount- 
ing that works, however. We had the 


chance to see a very fine Prema in- 
stallation on a 1938 Chevvy. Taking 
two channel irons of considerable size 
weight, the ham had had 


and these 


How the problem of operating “portable” 


Portable 


ntennae 


by EUGENE F. VALATIA 


Davenport. lowa 


has been solved trom (he antenna angle. 


I} ANTENNA ROD 


Mounting a 34 pole onoa ear bumper. 


welded to the back-side of the enter! 
; = 
( e front bumper The other end 
tf these rons was fastened securelv 


underpart of the ear. 

On the “T” formed by the irons, was 
mounted the base for the Prema. ver- 
| This left quite a piece of the 
base extending above the bumper, and 


so to protect it, a wide piece of iron was 


oO tne 


welded crosswise, above the bumper as 
additional protection. The 

was colla] and when extended, 
worked very well. Touring was en- 
tirely possible with it in the collapsed 
position. ‘] the speed that 
the antenna ex- 
not available. 


lapsible, 


Kigures. of 
could be traveled with 
tended were 
End fed vs. center 
ee 


Both the ve 


fed. 


us adeseriped avove 
were used as end-fed antennae against 
‘ 


ground. the impedance 34 


r it would have been 
possible to feed them at the cent 


with an extended “Y” 


connection and 


i “twisted pair” or some commercial 
form of that type of teecer. An open 
line, because of its Weight, is not to 
bye recommended. Vi ith cen l ieea 


some provision should be made for 


supporting the feeders, since they, too, 
antenna. In using the 
the 


600 to 


will 
center 
slightly from 72 ohms depend- 
ing on the wave-length of the 
mitter used with the antenna. 


bow the 
feed, impedance will 
trans- 


—30- 


2 
vo 


4 


oatigitlle 


| ERE is an excellent 160 meter oscillator for proper alignment. This 

phone rig that may be built with adjustment is much more important in 
single-signal superhet than in the 
e alignment of these 
regular 


results are to be 


parts usually found in any experiment- the 
er’s shack, or purchased outright at regular type. Th 
low cost. The oscillator is the pop- receivers should take place at 
ular Tritet, and, in this transmitter intervals if the best 
works in the following manner: The Although the oscillator de- 
cathode portion of the oscillator tube designed especially for 
alignment purposes, the 
ambitious ham will find 
many other uses for it. 
Calibration of 
meters, monitors and 
home built receivers offer 
a valuable application of 
this versatile 
equipment. 
Some features of 
unit no calibration 


necessary, 


obtained. 
scribed was 


Sain aaa. aie 


frequency 


piece of 


are. 
Ope rates on 


any crvstal frequency, 


variable control for fine 
acts as the first stage of the unit and adjustment when desired, complete 
is tuned to a frequenevy slightly highe: oscillator modulator and rectifier with 
than that o he cervstal The plat or two small metal tubes. 
tank circuit will perfor as an addi- The circuit may look unorthodox at 
tional stage and er cvh is n fron first glance, but upon close inspection 
the input ta ll be had so tt this proves to be the goods in up-to-dat 
1 1 may be modulated without caus- S lr} 6AS pentagrid convertor 
ing frequency shift of the oscillating acts as both oscillator and modulator. 
frequency. This is accomplished by employing the 
The modulator tube is a type 6L6G, screen grid section in a modified 
driven by a type 77 pentode. Sufficient Pierce oscillator circuit with the small 


triode section as a con- 
ventional audio oscillator 
to provide modulation if 
In the oscillator, 


jab] 
LaADIiC 


’ 1 
aesired. 
a Val 

+ Teo 
not readily 


mmfd. 


condenser is 
and 


mica 


necessary 


fixed 


The radio freq 


gain is provided to handle a single- inductance necessary I modulatot 
| ~} . ] . ; « ] . 1 > eylle 1} 

button carbon type micropnone in con- is a low frequency oscillatot similat 

nection with a 3 volt battery. Either to those used for code practice. Since 


metal or glass tubes may be used with — the modulator is not always needed, a 
equal efficiency. toggle provides the necessary 


‘hing arrangement for optional 


i 


mr . — | lor 
The power supply should be designed 


to furnish approximately 400 volts at use of this unit. 

100 to 150 ma. and have a filament A type 6H6 is utilized in an a.c.-d.ce. 
winding for the tubes of 6.3 volts at rectifier circuit. The two cathodes 
} amperes in addition to the rectifier are tied together as are the plates 


plate and one cathode 
tube A line cord 


resistor supplies the voltage drop jn 


ding of 5.0 volts at 3 amperes. 
Battery power may be used or 
of the vibrator packs made for the pur- 
pose will permit f 
for QRR service as the complete unit the tubes. 
may then be run off of a six volt stor- Adequate 


providing one 
connection trom the 
proper heater voltages on 


compiete operation order to get 


filtering is obtained by us- 


age battery. ing a dual 16 mfd. electrolytic con- 
The rig may be mounted on a wood denser, and a 20.000 ohm resistor in 
baseboard or on a metal chassis, en- place of the usual choke in order to 


closed in a suitable cabinet. save space. 
The original rig was constructed on 
Oscillator a chassis and panel made from a piece 
fan who is fortunate of masonite. 

a single-signal super- by the filter condenser. 


have an accurate small 


| 


Alignment 
The ham or 
enough to own 


heterodyne 


The chassis is supported 
Wiring was 


done in the space by careful 


should 


planning and mechanical arrangement 
before wiring was started. All sockets 
parts, ete., are placed so wiring will 
fall in natural, neat order. If the lay. 
out diagrams are followed, no diff. 
culty should be encountered from wip. 
ing. 

The original use of this unit was 
the alignment of single-signal super. 
heterodynes, employing a crystal filtey 
circuit. The crystal is removed from 


the receiver and placed in the oscil. 


lator. The output of the oscillator js 
coupled to the mixer tube (1st detec. 
tor) by clipping the rubber (flexible) 
covered wire from the oscillator to the 
erid leads of the tube. 

The LF. trimmers are carefully ad- 
justed for maximum deflection of the 
output meter maximum noise if 

The noise filter unit 
is disconnected from the receiver dur- 
ing this process. The Li.’s will now 
be lined up on the crystal frequency. 


cor 


adjusted by ear.) 


Coupling with the New 1.4 V. 
“Acorn” Tubes 

After considerable | experimental 
work with the new RCA “acorn” type 
957, 958 and 959 tubes in an effort to 
a satisfactory 1.4 volt, ultra- 
high-frequency, electron-coupled oscil- 
lator, the arrangement shown was 
adopted. In circuits where the coil, 
L1, is of the usual self-supporting type, 
wound from No. 14 enameled wire, 
the minus filament is connected to the 


Electron 


produce 


3 the distance from the 
“cold” end; the plus filament lead, of 
small insulated wire, is wrapped 
around the “tickler” portion as shown, 
In receivers or transmitters using 48 
inch, or larger, copper tubing for the 
coil, the minus connection is made as 
outlined above. The plus connection 
lead, however, is run through a small 
hole drilled in the wall of the 
tubing near the tap, and inside of the 
tubing for the remaining “tickler” 
turns as shown in Fig. 1 at “b.” No 
filament bypass condensers are neces- 
sary in this arrangement. 


coil at about 1 


side 


Emergency Repair for “Open” Pran-former 

An emergency repair for an “open 
or burned-out power transformer pri- 
mary winding can be made as shown 
in the illustration. If the power trans- 
former contains a low voltage fila- 
ment winding and a filament or bell- 
ringing transformer with a similar 

(Gadget further on page Db) 
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Tele-engineers C. Stee. B. Schnitzer & 
\.P. Murray who designed portable unit. NBC's vice-prexy and chief engineer, 


O. B. Hanson. examines television unit. 


An oaetual pieture of a television 
ectrie  Tele-camera. image received in \.Y. from London. 


Larrs P. Gaabb. Philee’s PPreNs looked 


like thi- ow len teley -ed recenths. 
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ss With the interestin recordings 


so high.we areindeed fortunate 


Continuous recordings require that two turn-tables be used. 


Engineer. 


in presenting an outstanding 


author on this difficult subject. 


by MICHAEL PAUL OHARA 


Electronie Manufacturing Engineers 
Chicago, Illinois. 


A Semi=Professional Recorder 


paragraphs, we 


proper 


following 
discuss the 
used when making vari- 
ous types of records. The results that 
we may expect will depend upon the 
| following: 
| 1. The substance and quality of ma- 
terial used In the original disc. 
2. The type of cutting needle and its 
adjustment. 
3. The depth of the cut on the disc. 
4. The fidelity of the amplifier. 
5. The proper amount of audio at 
the cutting head. 
6. The ability of the turntable to re- 
i without waver. 


N the 
shall proceda- 


ure to be 


volve silently ans 


7. The precision of the various parts 
of the drive and cutting mechanisms. 
8. The care of the recording after it 


above are important and 
go hand-in-hand to obtain the desired 
results. The first requisite may be 
found by test records or by 
following the choice of those who have 
been suceessful in making good re- 
that different 
x heads require dises of 
specified material and this is 
manufacturer at the 
purchase and should be fol- 


cordings Remember 
types of cuttin 
certain 
Stated by thre 


time of 


recordings can best 
be made on the acetate coated or alu- 
minum dises which have a 
face. The surface noise on this type of 
is practically when a 


good sharp eutting needle is used and 


Instantaneous 
soft-sur- 
inaudible 
is a very satisfactory type of dise for 


any type of musical repro- 
duction. be care- 


voice or 


Acetate discs must 


fully handled in order to insure best 
results, and the following may prove 
of much help if the reader will observe 
the precautions therein contained: 

Always keep acetate dises in a metal 
container that has a tight fitting cover. 
This is necessary to preserve the rec- 
ord from dry air which would tend to 
harden the coating and in turn bring 
up the surface noises. Undue wear on 
the cutting needle will also occur if 
this precaution is not observed. The 
shavings should be placed in a metal 
can after the record is cut as these are 
highly inflammable, being a cellulose 
product. 

Next, we will discuss the selection 
of the cutting ‘This: 1s 
a very important consideration, as the 
results we obtain will depend largely 
on the way this needle is ground and 
its ability to hold a keen edge. Either 
specially cut steel or sapphire needles 
will make excellent records if prop- 
erly used, and the choice of one over 
the other will depend upon two fac- 
tors: the life of the needle before it 
must be re-sharpened, and the initial 
cost. The steel needles cost a bit 
than two dollars while the sapphires 


needle. also 


less 


cost five dollars for a good quality 
product. The steel needle can be used 
to cut about a dozen good recordings 


before it is necessary for it to be re- 
sharpened. The sapphire needle, on the 
other hand, will last for about fifteen 
hours of use before re-sharpening. 

We then can make our choice from 
the above findings and to this might be 
pointed out that if one is going to 
strive for maximum results, the use of 


the sapphire type will give a better 
chance than the steel needles. All 
highly-polished cutting needles should 
be given the very best of care as they 
will be easily damaged from rough 
handling or by dropping the needle on 
a hard surface. Small corks slipped 
over the needle point will eliminate 
this latter hazard. 

The depth of cut is very important 
and can be 1 by making a test 
record with different depths of cut and 
by observing the tests under a micro- 
A good average to follow is to 
spring on the cutting head 
so that the cuttings are about the 
thickness of a human hair. Another 
accurate method is to cut the grooves 
width of the groove being 
two parts in five. 
In other words, the uncut portion be- 
tween grooves should be slightly wider 
than the width of the cut as observed 
under the microscope. After the depth 
of cut has been set a test should be 
run and particular attention paid to 
the needle as it is cutting the acetate 
for any noise. If any scratch is heard, 
it is safe to assume that the needle is 
chipped or has a burr that is digging 
into the record. No noise should be 
heard when the needle is cutting as 
this will be transmitted to the record 
in the form of so-called needle-scratch 
and will be audible when the record is 
plaved back. 

The amplifier used must be selected 
to meet certain requirements. First, 
a flat frequency response is needed in 
order to reproduce all of the audio 
frequencies t This is highly 


adijustet 


scope. 


adjust the 


so that the 


cut oecupies about 


o the dise. 
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important, as a good disc is able to 
take these all-important frequencies 
and high-fidelity will be the result. A 
resistance coupled amplifier having an 
overall gain of 125 db. will afford am- 
ple amplification when used with a 
low level dynamic, ribbon, crystal, or 
inductor type microphone. 

The output stage of the amplifier 
should use push-pull triodes having a 
low harmonic content and with an 
audio output of four or five watts un- 
distorted. The impedance of the cut- 
ting heads used in the recorders illus- 


trated are 500 ohms, and are accu- 
rately matched to the output of the 
amplifier. The impedance match is 


very important for clear reproduction 
and should be done at maximum gain 
to determine whether or not there is 
any distortion present. A monitor 
speaker should be included in the com- 
plete setup so that the audio may be 
heard when recording a broadcast pro- 
gram. If a microphone is used, the 
audio feedback will prevent this mon- 
itor from being used, but the decibel 
meter across the output of the ampli- 
fier will indicate the level of the 
sound. 

This decibel meter is very important 
in order that too much audio power 
will not be fed to the cutting heads. 
The magnetic type of head may be op- 
erated at high levels as long as no 
distortion is present. The 
amount of audio to use can be deter- 
mined by making a test record at vari- 


proper 


] 1 : . > ~~ 
ous levels and observing these results 
: Re e .- = l- sIPyIOT ] 

when played back. By keeping 
audio level hi sav 16 to 2O db., the 


g 
7 } ] ] l- « \ r 
record can be played back at low gal 


oa se + i eee aS on 4 ] — 
settings which will bring this level far 


above the natural surface noise of the 
disc and better fidelity will result, on 
the average 

On the other hand, the amount of 
audio 1S @XCeSSI\ ther s the dangt 
of the needle Imping a groove wit! 
the result tl the CIS¢ would | 
sn led The eSt 1¢ ture tor tne 
home recordist is an amplifier incor- 
porating ar omatic peak limiting 
arrangement whereby any sounds in 
EXCeSS ( pre-determined level will 
cause an Instantaneous « ge in galt 
of the amplifier and re » the y]- 


not use too much limiting when re- 
cording, as the result will be a decided 
loss in the effect of proper crescendo’s 
and diminuendo’s on the reproduction 
as it is heard when played back. If 
the amplifier incorporates an 
natic volume expander, 
will be enhanced by 
small increases and 

original amplitudes. 

The modern recorder contains a 
turntable that has enough weight to 
be able to maintain a steady rotation 
under varying loads. This feature is 
important, as any variation in speed 
if even for a fraction of a second, will 
cause a waver in the note that is being 
cut and the effect will not be a true 
reproduction of the original. The 
larger tables are driven by means of a 
rubber covered drive wheel that con- 
tacts on the inside of the rim of the 
table. This wheel is driven by a 
smaller wheel that mounts on the 
shaft of a synchronous motor. 
motor is of good quality and has more 
than sufficient power to drive the table 
at constant speed. 

Precision in the cutting assembly is 
extremely important and requires a 
lot of care in its design and applica- 
tion. The recorders illustrated make 
use of the overhead type of drive and 
are extremely efficient for accurate 
spacin f The spindle is 


r of the grooves. 
placed on the turntable where it en- 


auto- 
hic 1 »t 
this ellect 
ee ° 
restoring 


decreases to the 


This 


¢ 
s 


gages three removable set. scre) 
around the hub so that no slipping can 
occur. The worm drive turns t 
mechanism that holds the cutting 
1% and in turn moves the head 
across the record at proper speed. 

( ¢ is done in the so- d “‘in- 
side-out manner so tnat tne scrap 
sn ngs Will collect at the n whe 
thev will not become Ce! ne ed wv ) 
he 1 le This method is 1 
the most satisfactory for all 1 | 
purposes as ¢ na xs » of loose Ce- 
tate « ( se no er of rac t at at 
bec S led with the nee 

\fte f rt rding is 1 the 
cutt S Id | carefully rem«¢ i 
nd placed in the metal car All loose 
scrap I! st be cleaned « 1 S S 
Ss nt e on a gro vhere ( 
] V-l c} needle Ww Iq oO} | T S 
Scr% | Ci nto the surtiace 


If the reader is interested in at. 
tempting the construction of record. 
ing equipment, he must bear in ming 
that certain specific rules be followed 
if clean-cut transcriptions are to pp 
made. First of all, he must not be 
content to just throw a unit together 
and expect the maximum results. 

A heavy duty type of motor, prefer. 
ably one of the synchronous types 
should be procured. This motor can 
be mounted below the table, “under. 
slung,” and rubber mounts provided go 
that vibration noise will not be trans. 
ferred to the dise as it Is recorded. A 
rubber wheel mounts on the shaft of 
the motor so that it will engage with 
a second rubber wheel and this in turn 
drives the turntable from the inside 
edge of the rim. These rubber wheels 
will also tend to reduce the vibration 
from affecting the recording. 

Best results will be had by using the 
standard speed of 78 r.p.m. The size 
of the rubber drivers needed will de- 
pend upon the speed of the motor and 
the diameter of the turntable. There. 
fore, a bit of cut-and-try will have to 
be done in order to ascertain the vari- 
ous Wheel diameters. 

A weighted turntable is a necessit 
for smooth operation of the recorde1 
and if one cannot be obtained, a disc 
made from lead can be mounted un- 
derneath a standard weight turntable 
provided that this is accurately ma- 
chined as to balance. If the lead dis 
is heavier on le than on the 
other, a wavering will be noticeabk 
record will not be worth very 


V1eh ¢ ha 
much to tne 


one sit 


operator. 
offering an 
which _in- 
and whic! 
ay be used in connection with a goo 
turntable or record player. It is pos- 
c from on 


manufacturer is 
assembly 


head 


arive 


make a good head 


sible to 
no magnetic pick- 
ups in the following manner. Find 
out the impedance of the magnet coil 
catalog s 
that an accurate match can be mad 
the amplifier. If th 
pickup is of high-impedance, the coil 
can be removed and replaced with on 
having low impedance is usualls 
more suitable for the purpose. 
While examining the pickup it will 
pay to replace the small rubber damp- 
hold the needle armature at 
the exact center of the 
worn out and rot 


ae a : 
of the older type phi 


+ l ~~ +1 « } ’ 
from the manufacturers 


to the output of 


which 


ers that 


coil as thes 


with time. 

centered exact! 

latter will result if the armatul 

strikes either side of the assembly 
f 


the mechanism 


pecome 


The needle must be 


; 
Proper adjustments o 


can be made by 


experiment in adjust- 
1c tension of the rubber dampers 
too tight. the low fre- 
reproduced due to 
stiffness of the armature, 
needle will chat: 


these are 
quencies cannot be 
the extreme 
and, if too loose the 
ter and the high notes will be lost. 

:o be made so that 
. yf head to th 
disc can be adjusted for proper depth 
of cut. In will be 
necessary to rig up a spring and ad- 


yy x ; , WHY 
Provision mus 
the weight of the cutting 


this connection, it 


justine screw as shown in the illustra- 
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tion Which can then be set to limit 
the weight of the head on the record. 

A test record should then be mace 
as pre\ iously deseribed in order to as- 
certain if all adjusting has been prop- 
erly made. The cutting needle should 
be set into the head just far enough 
so that when set onto the dise it will 
be at an angle of 90 degrees. Do not 
use more audio than Is needed or there 
is the possibility of the needle jumping 
a groove on a loud bass note. 

In selecting a suitable pickup to be 
used for playback, the following points 
should be considered: the fidelity of 
the pickup, the needle pressure on the 
disc, and the type of unit. It is im- 
perative to use the proper needle for 
playback that is especially made for 
the type of record used. The one best 
suited for the acetate dise is a special 
steel needle having a .002 rounded 
point and is good for several play- 
backs. The aluminum discs require a 
soft non-metallic needle for proper 
playback and these are either of cac- 
tus, thorn or fibre. 

Good recordings are the result of pa- 
tience, knowledge of the equipment 
used, and the ability of the operator 
to judge music and other sounds and 
correlate these while the actual re- 
cording is being made. Remember 
that the surface noises are less ona 
good home dise than on the hard var- 
nished commercial records and there- 
fore are capable of true high-fidelity 
providing the amplifier is able to re- 
produce the full audio range, and, if 
the cutting head is also capable of 
the same response. 

The constructor should know just 
what requirements are needed if he 
wishes to construct his own tuner and 
amplifier. An excellent article on a 
PA Tuner appeared in the November 
1938 issue of Rapio News. This is the 

‘lean 


re- 
ception of local and some outside sta- 


proper type tO use tor coo0d ( 


tions. The main requisites of a tuner 
used for recording is the ability of the 


tuner to pass the “complete” side- 
} 
i 


bands of the received carrier so that 
none of the fidelity of the original will 
} 


be lost. Many modern reeeivers are 


built with a high degree of sensi 
together with selectivity which will 
permit the set to be used in close prox- 
imity to a powerful local station and 
vet be able to receive other stations 
on adjacent channels without inter- 
ference from the transmitter. 
Sometimes the designer goes too far 
in this respect with the result that 
much of the original beauty of the 
music is lost as it comes from the 
If this tvpe of receiver were 
used in conjunction with a recorder, 
we would not get the high-fidelity we 


tADIO NEWS 


are striving to 
achieve. 

We NewS t 
therefore, design 
the tuner so that 
reception will be 
limited to strong 
local transnit- 
ters that broad- 
cast the type of 
program we Wish 
to record, 

A simple su- 
per-het tuner 
such as was de- 
seribed in last 
vear’s July issue 
of Rapio News 
may be used with 
very satisfactory 
results providing 
that there is a 
transmitter lo- 
cated within a 
dozen miles, at 
the most. By 
limiting the 
number of inter- 
mediate - fre - 
quency stages or 
by their entire 
elimination, as is 
done in this unit 
we may broaden 
the width of the 
signal and in 
turn bring up the 
full audio ranses 
that are present 
Within the side- 
bands. 

In the above 
tuner, a type 6:8 
mixer tube is used for the first detec- 


1 


tor-oscillator which is coupled to a 
type 6Cd triode through a single iron- 
core i.f. transformer. The output of 
the detector feeds to the amplifier 
which is an independent unit and each 
contains its own power supply. No 
gain control is needed at the tuner as 
this is best handled at the amplifier in 
Complete 


one of the audio stages. 


construction data may be found in the 
above mentioned article. 
An improvement can be made to 


slightly increase the sensitivity of 1] 
unit by adding one stave of 1.f. of the 
air-core type. If the sensitivity is too 


high, the signal strength may be re- 
] 


duced by using as short an antenna as 
} 


is possible in order to receive thi 
transmission with good fidelity. 
The Amplifier 
Just “any old amplifier” will not do 
for recording of high-fidelity programs 
and we must build our unit with ex- 


, } . eee , 
treme forethought and care to insur 


best results. The requirements of the 
umplifier have previ- 

LY ously been discussed, 

“Tt and for those who wish 


to build their own units 
the following will offer 


selection — of the type 

| that will be needed. 
ae | The reader is referred 
to the following articles 


some help in the proper 


oo 
ere 


\ fine amplifier and a good speaker are essentials, 


on the subject that have appeared 
within the pages of this publication 
during the past several months: 

May 1938, page 45; June 1938, 
page 51; July 1938, page 56; Oc- 
tober 1938, page 41: December 
1938, page 24 and the articles ap- 
pearing in this issue on “Serv- 
iceman’s Universal P.A. System,” 
and “A Fine P.A. System.” 


The thing to remember at all 


Use triode type power tubes wherever 
l the beam tubes that have 


POSSIDIE, OY, 


an iInverse-feedbaek cireuit arrange- 


ment that reduee the distortion and 
hum level in the amplifier 
Correct shielding of the various 


parts within the chassis assembly is 


also highly important for low noise 


While on the subject of fidelity in 


conn mm With recording, we may 
recommend that the reader pay par- 
ticul: attention to the selection of 
the speaker that finds its place as the 


monitor in the record position. If we 
are able to hear the program accu- 
rately at the same time as the record- 
progresses, our ears will serve as 
a guide to proper adjustments of the 


grain controls if the monitor speaker is 


t line 


accurately matched to the outpt 


SazartT ‘ . 
Jurther on page 64) 
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by ALFRED A. GHIRAREDE. B.S... E.E. 
Author of “The Radio Physics Course.” “Modern Radio Servicing.” “Radio Fie], 
Service Data”: member Radio Servicemen of America, New York Electrical Society. 
Institute of Radio Engineers, ete. 
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June, 
9 and from 1:30 ‘aan. to. 23350 nin: 
BRITISH GUIANA—VP3BG_ (6.13) is now 
erating. from 10:15 to 11:15 am. and from 
to Fito pm 
OMEN \N HIIN (12.486), 


REPUBLIC 
‘ 


ies daily) from 6:40 to) 10:40 a.m. and 
5:10 to 10:10 p.m 
PFRANCKE—A rding to tl Newark ems 
Riti0 Club, Va Mondial is now operati 
ows Ove [PAS 023.2435) G to. 34 ith. 
TPA (11.885 O 5 a. md bieip 
to 64 ver DVAD 4 boris) to 9:15 
QeBO pa to midnight: over TPB3 (14 Sard, 
o30 to T1 m over TERG (15.53). 2 to. > 
ame oer Gibe CULSS5),. 7 to Octo 1 9230 
mto midnight, and over TPBIL (7.28), 11:15 
to 6 p.m 
INDIA—VUM? (11 87), Madras, is now op 
ting from 8:30 to } in. on Tondays 
woadicsdays and Fridays only, VUM2 (4.92) 
; I operates trot O25 2H. tO Hoon. 
JAPAN Mr revised os _ le of overseas 
adeasts from Tokio is as low daily, 1:30 
80 am. over JZK (15.16 ) 4 t0 7 TAR AR 
or JZK:. & to 9:30 a.m... 01 IZS (11.8) and 
K: 2:30 to # pom., r JLGS CL1.705) ind 
rT’ V.645) $2550) te Py fet 3 I m over JZJ 
Ju, 41 G8) wre => uO S:o()) p.m over 
(17 
STTED sSTATES—W: shes AD, Schenectady, N. 
y now operates as Hows: on 2i.a, 8 ta 13 
on Pats: 24 In m. to @ pom on 9.55. 
15 to S:la pm. W2kh, Now York City, N. 
y js now operating W.65, daily except Sat 
days and Sundays from 10:30 p.m. to 1 a.m. 
WHXBE, San Francises California Ss new op 
ting daily on Mo.) fre 1 ta TO aa rected 
a mad or 1 — from 6:30 to 10° p.m., 
Y on SouUTH Amie eal 
VENEZI ELA YV3RX (4.99) Barquisimeto 
ideasts) daily from 10 a.m. to 11° p.m. 


Frequeney Changes 


ees HONDURAS—ZIK2 to 5.3 (now 

al oh), 

COSTA RIC sy TIPG, San Jose, reported to 

moved toa YO. 

CUBA—CORBC to 9.985: COBZ to 9.03; COBX, 

ible near 9.21 COCD, variable near 6.136 
cocM to PSO COCO to 8.85 COCX hig 
able from 11.735 to 11.42; COCW to 6.333. 

D. R.—HI1J to 5.88, 

ECUADOR HC1GQ, Quito, to 9.17; HC2cw. 

vag. ta B.isa 

HAITI—HH’S. Port-au-Prinee, to 5.895 

si galerie HD ad Panama Citys imping 

nd aga between GOSS and 9.604 
PHILIPPINES KZIB. Manila, to O49 
tS. 8. R.—RV1O, Khabarovsk, to 4.275. 

Data 
ALBANTA—Terbhert Campbell © of Athens 

nsvivan oO} ot the at ot I ive no. 

J n from ZAA l io = ft 

on is « ting ¢ s Iy t Ot 

| a H.0S. ‘ 1 , 
( t qays 1 mn ¢ 1). 2 t an] 

ed ove nd Rey is s 

ent to St K { ZAA, T 
ARGENTINA LRU (15.29), Buenos Aires, 

t ( “ F aoe ’ RX ' ) 

1 6 to O:to 1 9:15 a 0 
10 p.m 

BELGIAN CONGO Hal Clein of Tos An es 
Call otines | 1 1 the mime! i} stutions 

Operate < follows: OPM 

i! OPT a I 10.000 

at Lia \ ‘ OTO (12.64), 1,000 

tts ind OTD S24) Oo owstt I | 

ir OOF (] ) 1aoo \ <, 

s CYVI ] ! 11 , OOD 

a 300 watts, Stanlevville. 1 : 10-30 
OOQ (6.95). “00 watts. St ‘ 

won contacts 3 i and OOF (H.065 rf) 

s, Stanleyville, 12:30 and 11 a.m 

BELGIU M—ORK (DOG Radio R 

de,” Rives OOOO watt 

myptTy mith ‘A t ( ! 

1] letters, 

CHINA—A;< ‘ a | QST rece 

Don Willis ‘ S 4 r . 

ers for th Kowein ] SI 

Kwr his P 4 XPSA 

cer Tt Ot bir Ia % es that 

tt from M of ¢ 

le "; xT 
On} Ls 1] XS) >a Dh 11 691). It 

disse t 1] 

Chuny < y 11 & 

-XTS 
CURA 10—-PJC1 9.091) verified in five 
Weeks W plain OSI isi ¢ Dah 
Hetzel water WW sc 

BUTCH athens PZH (GS) is now issuing 

tracts WW te Qs ‘ doo pieturit ' 

“ t I l In th 

Lo i } tl 
emrhemts Rad Dienst. Para Kilo. Sa 

» Hix 119 HI8X (15.268) 

Ho City Cry i] I \ 

fom 8:10 to 10:10 d S swe: doin 

1) to TO: 16 , 

ECUADOR I Nat 1 Radio Club renorts 
that HCIPM (5.7°5) | P Bi Ga lial 
ne LA On (ae, x Quit one 

moto Tl m HC1JB (14.4°2) 

] 1th) q) erat ( ex 
r i 10 - Sits 11 QO an to 

) te Libs es } 

1 , ' : x 5 die 
is ( oe 
] 1:30 ¢Sunday > 

11 pom Pri 1\ 

ee » t VI 
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paw 
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You're leaving yourself wide open for a haymaker if you 
don't get yourself into condition for the new developments 


in Radio 
made the night of 
Be sure YOU are “' 
of the 1940's 
television, radio facsimile, 
electric cells, ete. You'll 
these developments as you 
find the 
going to 
The radio business ts 
gressing. So if you want to 


be ffer get into training NOW! 


“the fight “g 
ready’ 


better trained men 
not a 


of the books described here and order 


NEW — Out in April! 
“SERVICING BY SIGNAL TRACING” 
by John F. Rider 


Use the system of servicing which is 


fastest—most modern—the system 
you con apply to all receivers re- 
gardless of age, type or 


independent of the kind of circuit or 


moake— 


tubes used—independent of every 


limiting factor heretofore encoun- 
tered. 


what happens to the signal currents 


In this new book you learn 


—the development of coatrol volt- 
receivers are 
brought to a common servicing level 


ages—and how all 


There is one thing which is common 
to every radio set—fhe signal. 
Read this book ard you will be 
able to service the most complicated 
with greater speed and 
“Servicing by Signal 
Tracing’’ is based upon the most 
fundamental thing in ony ond oll 


the signal. 


set less 


eHort, for 


receivers, 


300 pages . $2.00 


Coming Soon! VOLUME II 
THE CATHODE-RAY TUBE AT WORK 
by John F. Rider 


New cpplications of the cathode- 
ray tube during the past five years 
require that the 1939 serviceman 
know more about ifs operation, its 
characteristics and its performance. 


Successes in business and in the 


“be 


JOHN F. RIDER, 


ring are not 
It's the training that counts 


for the radio maintenance business 
by conditioning yourself in the 
the 
hav 
know 
profitable part of your radio maintenance business 


basics of 
cathode-ray tube, photo 
as much about 


e to know 
Qa superhet em OR 


obout 


““fixed’’ business—it ts pro 

in there fighting” you had 

Reod carefully the contents 
nae kr 


The cathode-ray tube as the prin- 
cipal factor in i:elevision 


sets is but one of the applications 


receiving 


with which you will soon be faced. 
The use of the Oscillograph in in- 
dustry is increasing every day in 
the testing of vibration, 
engine pressure, 


strength, 
etc. These indus- 
trial users need servicemen to main- 
tain their oscillographs. You must 
be up-to-date on this vital subject. 


Watch for date of publication. 


VOLUME | 
THE CATHODE-RAY TUBE AT WORK 
by John F. Rider 
This book has established itself as a 
standard work. It is the most com- 
plete and practical book 
written on the subject. If you want 


ever 


to be ready for television you must 
have the facts this 
book. This is the only book on the 
subject written especially for serv- 
icemen. Get ittoday! 336 pages— 
Over 450 illustrations 


contained in 


THE OSCILLATOR AT WORK 

by John F. Rider 

liminate guess work 
— KNOW! This new 
book tells all about 
oscillators that you 
use as a signal source 
— those in a receiver 


Publisher, 


ora wirelessrecord player—in fact all 


It not only explains the 
theory by means of simple 


oscillators. 
illus- 
diagrams and curves, but 
you the practical facts—so 
you can combine theory and prac- 
tice. Out in May—Place 
Order Now. 


“An Hour a Day With 

Rider’’ Books—60c Each 
On AUTOMATIC VOLUME 

CONTROL 

On RESONANCE AND 
ALIGNMENT 
D-C VOLTAGE DISTRIBU- 
TION IN RADIO RECEIVERS 
ALTERNATING CURRENTS 
IN RADIO RECEIVERS 


AND DON'T FORGET 

“You Need Ali Nine 

RIDER MANUALS”’ 
Stop tussling with baffling service 
need and will 
eventually buy Volume IX. Why 
Get if and start benefiting 
from this vast storehouse of essential 


trations, 
gives 


Your 


On 


On 


problems. You 
wait! 


Circuit data today 


Volume Price Covering 
ix $10.00. 1938-39 
Vill 10.00. 1937-38 
Vil. 10.00 1936-37 
Vi. 7.50. -1935-36 
¥. 7.50 1934-35 
3 ee 7.50. 1933-34 
Hl 7.50 . 1932-33 
We 7.50 1931-32 
Pa ee 7.50 1920-31 


404 FOURTH AVE., NEW YORK CITY 


9 
> ] 


= 


“TINY- MITES” 


s of versatile condensers especially 
se 


29 tune Ultra-High Frequency cir 
While c act in size. they incor- 
vel hile feature known tc 


1enser iien. SEE them at your 


ber’'s and USE them in your next 


For complete catalog No. RN- 69, write 


BUD RADIO, INC. 


Cleveland, Ohio 


Ave. 


DO MA/OR EXPERIMENTING 
WITH THE NEW RAD/O 


<5" 


NO 4 


POPRINTING 
. €>2 BU/LD IT 


YOURSE: LF 


as much 


ney did not promise 


RADIO PRINTING 


( today. Licensed under the Federal 
Communications Commission, leading 
broadcasting stations are broadcasting ex- 
| t every night on the broad- 


to bands and in some instances during 


oa ee See ia 
Now is the tune To get im On “TBE FiELe 
{ eround floor either for 
future profil r present ple isure. It is a 
! t il ii dev elope d to a fascinating 
degree through daily experimental broad- 
cast f WOR, WELW and others. It bids 
fair to be tl most important of all radio 
developments 1 not too distant future 
ld see radio facsimile printers in every 


tant strip of pictures, 
: and reports in sadly 
tm. Garrow with the art. Build your own 


ea cons 
statistics ast 


facsimile printer with the Crosley Re: ie hit. 
; Gret in n the de pmer 
TRADE PICTURES oer Amateurs = i soon be 
WITH OTHER HAMS exchanging their pictures” by 
rad 
| > READO radio printers kit is ec mplete with all 
machined. Full details of construc- 
t ished Ita Crosley dealer handling this 


THE CROSLEY CORPORATION 
RcADO DEPARTMENT POWEL CROSLEY, Jr., Pres 
TT ARLINGTON STREET CINCINNATI, OHIO 
(PE REEEESLESELEREEEEL EEE REE LEE EEE ETE TIL EE EEE EERE EELS 
Dhevrs ndr literature about the Crosley READO, 
{ les bor leastimg ac tie and dist of sta 
tions now dotog experimental broadcasting A] 

the name of my nearest Crosl 


feal r to carry the Reado hit. 
NAME 


ADDRESS 


FACSIMILE... | 
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25 meters before mid- 


and 


ilable on 


t 
pl £9 


t have sett ed on a irequency of 06.99 n ~+ A powertul new Oriental broadcaster has sritish GSD (11.75 meg 
‘ter shifting around between 6.98 and 7.14 been heard by many listeners o1 appt the French TPA3 (11.88 meg.) are coming 
meg: News in Enelish is now given at 6 mately mee, near 5:30 a.m. Pie « rouch th tremendous vol the formet 
am, With program announcements at 7:05 ] nis still unknown as we go to pre ter 10:30, and the latter 1] p. In 
rhe balance of the broadeast consists j most J P lv clue to its identity is the litio “s IN Wea 4 7 mee is eX- 
ntirely of mative ( hinese music, though nouncement of call letters “M-T-C-\ he ellent fro to 11:30 4 lL Mel 
announced schedule is 4:50 to 7 a. | ave used during announce: ‘ bourne’s VLR3 (11.88 meg.) may be received 
station is often heard unt is teas sa strange Oriental tongue which sec “ early as 9:30 p 
och One repor 1 s re 1 et Japanese nor Chinese. Yet t Asiatic DX Log 
OP asks LURES ATC aty I ers are given unmistakably at reg- During the past few months many listen- 
Aimer oe cag 0 3h age ie a var rvals. Programs consist almost of ers have requested that we publish a DN 
c: etters which sé lL li native music. log for Asiatic st s, giving information 
\ hinese Broadcast 1s report : eg aus pa , | , +1 ¥ 
a approximate ly ) > meg te ir sa . West Coast Tuning Pips eis ; - pov oe gg 8 me vee 
oa : a, Pier Bhanu elie see sald 1 D2 of Vat weak ani nore irregula tic 
Treasure Island pated 7 Beeb Teta _* snot sae aes broadcasters Such a lo: WW, 
Treasure Island's powertul new short way oe te oie ae ae i st cy nae | ea and a similar log. covering the stronger and 
transmitter WONBIE is being received wit! ie aanlae ly at eras d 5. ape: te “at I ‘eerie re reliable Asiatic transmitters will be 
d volume in ie ()] ae ae Ni ee ou tht ay PES printed in this column next month. 
tion is now broadcasting to sia on 9 11 p.m. pie? ‘ eRe din 4 | pea ; 3 3.04 meg., YDA, Batavia, Java, heard well 
from 4+ to 7 an and to South Ai : aN Pe Ree eee cr aie Rte wegcates pee in winter months, but weak in sum- 
23 mes. from 3 to 7 p.m ie we Has en staying on the air wm mer months. 2:30 to 7 a.m. 
ial ; fan last 30 nutes in 3.48 meg., ???, Wellington, New Zealand; 
Singapore ( hat ition KNILG, located fair volume from 8 p.m. Saturday to 
$20 sceuia to * pease : = ( Guard cutter, has been he d ; 4 a.m. Sunday irregularly. 
L , ; t station on ( 3.49 meg., Z, angoon, Burma, very 
ring the pas tye MATEUS Oo i tin : \ nie Ie ; weak from 4 to 7 a.m.; used simul- 
cific Coast ners re ( : : TOSS : Ss “A taneously with 6.01 meg. 
od daily reece] | t n has also _ v KN ! Hf is on 6.75 meg.; 4.30. meg., ZL4ZB, Dunedin, New Zeal- 
xtended its : . = : war t h hab rovsk;l .S:S.R., and; heard irregularly on Saturday 
ee ae 1 ) s So meg. until 6 a \ a tne and Sunday mornings near 3 a.m. — 
ae ( sly stro Ss Te that a new 4.81 meg., YDE2, Solo, Java; fair in win- 
Un cel Wachter Law Lannea ie jon. PNXED of Randoens. ‘lavas 36. war ter months and weak in summer 
ved I : oe VI 7 " on 7.99 me 11 a res a ; at Reais aa a months. 2:30 to 5 a.m. ’ _ 
Ppa) nad even dater, renaenhy Beer aeh Wags rre sal: es is “ih tl ge ear 4.85 meg., VUC2, Calcutta, India; fair 
Phili en ; SP em pe ee x ore eh as volume from 4:30 to 7 a.m.; Church 
HIppines : 5 on 9.70 meg, near 6:50 a.m. are trom services from 4:30 to 5:30 Sunday. 
KZRG of Manila is betne rece ( vy st n YI5KG of Baghdad, Iraq: 4.88 meg., VUB2, Bombay, India: audible 
n the Pacific Coast fro 1 5 hat a new Parisian broadcaster is be- very weakly between 4:30 and 6 a.m. 
= Grex ] ispta yi ed up on approxima AT OT laa 4.92 meg., Vl M2, Madras, India; reported 
OR OCHRE ties ean : : to-9 Dam Nets ia ee ae seas with fair volume from 3:30 to 5 a.m., 
ah ; oe ; pie § Arye ae team eR are and weak after 5. 
] S NEN Cs rd reeul 1 sigh 16 ~P regul: 4.96 meg., VUD2, Delhi, India; extremely 
ly ‘ ) ‘ t hoe Sig 1 of Bandoeng, Java, weak from 4:30 to 5 a.m., and in- 
e announcer states tl KZRG re- re e air until 7 ) a.m. audible after daylight. 
to the franca ; ee : r i 00 meg.) and PMN 5.15 meg., PMY, Bandoeng, Java; fair 
ola PS ( ; hat OZH? of [ee signal strength from 2 to 5.30 a.m. 
S1 = 1 k 1) lark . Is audible on. the Paciti daily. , , . 
ie DI : 1 ; is : <5 i 5.17 meg., YDX, Medan, Sumatra: relavs 
Sane otek ay 3 : 1 oast 1 4390 a. using a trequency of programs of YDB (9.55 meg.); fair 
eriean station no long nterferes ° 7 volume from 4 to 7 a.m. 
lates WRAL acl , rd Miscellaneous 6.01 meg., XYZ, Rangoon, Burma; heard 
1 mits 2 EES eee ene Reraratet aise peice cera lelbiat eerie with fair volume from 4:15 to 7 a.m.; 
2 I I ud a announcements in English: also on 
: : se . ; rst time consistent oversea Yep the air from 7 to 8 p.m., but recep- 
ANNOUNCING A NEW TYPE OF ALL WAVE TUNER 
AT LAST THE GANGSWITCH HAS BEEN ELIMINATED 
ABSOLUTELY NEW—DIFFERENT—PLUG-IN COIL EFFICIENCY 
SINGLE DIAL CONTROL—CONTINUOUS TUNING RANGE FROM 5 TO 550 METERS 
Model RX-18 lilustrated Above for Superheterodyne Circuit 456 K. C. Il. F. Complete As Shown—=Wired=Tested and Aligned Price 
For Additional Information Write | 7 5 
U. S. RADIO PRODUCTS, INC. 4 
16710 NINE MILE ROAD EAST DETROIT, MICHIGAN Patent Applied For 
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tion unreported at that time in this 
country. 

6.01 meg., VKOMI, S.S. Kanimble; Au- 
dible with weak signal between 2:30 
and 4:30 irregularly. 

6.08 meg., ZHJ, Penang, Straits Settle- 

; 3:40 to 5:40 a.m. daily with 
volume; English  announce- 


nen 


we. 
nents. 

6.085 meg., CRY9, Macao, Portugese 
China; Fair volume on Monday from 
5:30 to a.m., and irregularly on 
Wednesday from 5:30 to 6:15 a.m. 

6.11 meg., ?77?, Bangkok, Siam: Uniden- 
tified Siamese station reported irregu- 
larly near 6 a.m. 

6.12 meg., FR8SAA, Noumea, New Cale- 
donia; Scheduled Tues., Wed., Thur. 
Fre., 11:30 p.m. to 12:30 a.m. 

VPB, Colombo, Ceylon; Fair 

strength from 4 to 6:30 a.m 


irre gul iriy. 
6.17 meg., ZHO, Singapore, Straits Settle- 
tmnents; sometimes used simultaneously 


with ZHP (9.69 mex.) between 2:40 

and 6:40 a.m.3;) announcements in 
baglish. 

6.20 “Radio Boy Landry,” Saigon, 

do-China; fair volume from 2:30 


to 6:30 a . trregularly. 

6.24 meg.. ZGE, Kuala Lumpur, Straits 
Settlements; Scheduled Sunday, Tues- 
day, Friday from 3:40 to 3:40 a.m., 
but reported to be off the air tem- 
peorariy at present. 

POOZA, Dutch Guinea: re 

ported irregularly with weak volume 
near li p.m. 

6.50 meg., ???? Khabarovsk, U.S.S.R.: 


strong station, but extremely trregu- 
lar between 2 and 6:30 a.m, 

6.54 me YHSI Port Moresby, Papua; 
signals between 3:30 and 6 a.m 

ularly. 

6.72 VR2MA, City unknown, Aus- 
heard irregularly from 1:30 to 
5m. Sunday mornings relaying 
ograms of VK2ME, Sydney. 

6.88 XOJD, Hankow, China; au- 
irregularly between 3 and 5 

wn 

‘ 6 ex ? ? We 

iand on the it 
Sunday 4 a.m. irregularly. 
7.10 me FOSAA, Papeete, Tahiti: vol 


ume quite good Tuesday and Friday 
from 8 to 9:30 p.m.; recorded musk 

and announcements in English. 
7.255 meg., JVW, Tokyo, Japan: new 
{ it irregular intervals 


and 5 a.m. 


7.31 meg., 4 Port Moresby, Papua: 
weak signal strength from midnight to 
2 a.m. 

7.99 meg., PMD, Bandoeng, Java: heard 
irrevular{y with extremely weak vol- 
ume near 11 p.m. 

8.07 meg VHSU, Port Moresby, Papua: 
usualls perates simultaneously wit 
6.54 meg. trom 3:30 to 6 a.m. 


revt larly. 
8.09 meg., YDX, Medan, Sumatra: sched- 
uled to relay YDA and NIROM net- 


work near I1 p.m., but heard ver 
irregularly in this country. 

9.37 meg., XOY, Chengtu, China { 
with fair volume but very irregular 
fro 6:45 to 7:30 a.m. 

9.51 Bankok, Siam; vod 
vol r s only on TI fay 
from 

9.51 meg 
CI 
ir 

9.53 
fror . to . 

9.55 meg. VUB2, Bombay, India: Fx- 
tremely weak and usually inaudible 
from 1:30 to 4 a.m.; also on the air 
from 6.30 to 7:30 p.m., but blocked 
by American station. 

56 meg., XGAP, Peking, China: Volume 
weak and partially blocked by Ger- 


iny’s DJA from 6 to 8 a.m. 

Australia: 

Yeak signal strength daily except 
' : 


1 v mm > to ) i1.™. 
1.59 meg., VUD2, Delhi, India: Volume 
fair from 4:30 to 8 a.m.; also sched- 
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uled 6:30 to 8:30 p-m. and 10 p.m. 
to 1 a.m., but reception unreported 


on these transmissions. 


10.90 meg., “Radio Boy Landry,” Saigon, 
Indo-China; operates irregularly from 


12:30 to 1:30 aan. 
Also reported near 6 a.m. 
11.42 meg XGRV, 
heard weakly and irregulat 


to 5:30 p.m. 


11.53 meg., ????, Philippine Islands; un 


identified station reported several times 


near © a.m. 


11.69 meg., XTJ, Hankow, China: audibk 


irregularly with fair vo 
4 and 6:30 a.m. 


11.87 meg., VUM2, Madras, India: sched 


uly imaudible in America. 
0 “Radio Hanoi,” Hanoi, Indo 
on the air irregularly near 
15.15 YDC, Bandoeng, Java; Usn 
il used in summer and heard wit 
fair volume from 2:30 to 7:30 a.m. 
15.16 meg., VUD3, Delhi, India. frreyvu 
J ind now replaced by VUD4 
(15.29 meg.) from 6:30 to 8 
15.30 _ YDB, Sourabaya, Java; oper 
ites from 7:30 to 11 p.m., but r 
ceived very irregularly in) Ameri 
15.51 meg.. XOZ, Chengtu, China: ¢ 
tremely weak but audible irregular 
from 6:45 to 7:30 a.m. 
1.02 ineg. HS6PJ, Banekok, Siam; fait: 
sig strength; works only Mo 


day from 5 to 1m, 


The Video Reporter 
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PERMEABILITY TUNING IS HERE 


ALADDIN RADIO INDUSTRIES, INC. Oa 
466 WEST SUPERIOR STREET 0051 
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ont wit! the best in receiver t it 
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the battery and the genemotor in or- 
der that a voltage drop will not occur 
due to the heavy current drawn by 
the motor. 

The other half of the chassis is used 
to mount a complete a.c. pack as 
shown. A common filter network is 


used to take care of both the gene- 
motor and the pack. 
Effective filtering for high-fre- 


quency operation is had by using the 
rf. chokes and by-pass condensers to 
and all r.f. from returning 


keep any 
to the power supply. A change-over 


switch is provided to shift the filter 
input to the power supply from the 
source being used. All of the tube 


filaments connect in parallel with each 
grounded on one side directly to the 
chassis. H{um is not noticeable when 
operating from the a.c. supply. 

The speaker is mounted on the panel 


where it will occupy the space be- 
tween the genemotor and the filter 
choke and will be under the switch 
as shown. This speaker is a Utah 


315” permanent having 
3 ohm voice 
The portable 
both power supplies 
voltage is the same, 
is identical in both cases. By 


magnet 
coil. 
works equally well on 
and the plate 
so performance 
placing 


type 


a small amount of bias on the 6N7 
modulator tube, the plate current va- 
riations are kept within limits for good 


from the supply. 


Operating 


regulation power 


Data 


The proper crystal is inserted into 
the six prong socket mounted under 
the milliammeter. This type of socket 
vas chosen so that the crystal could 


of several positions 


be mounted in one 
for easiest access. Variable crystals 
are used on the SO and 40 rmeter 
that allow 6 ke. variation on 
mer and 12 ke. variation on the 


bands 
the for- 


latter 


The indicator Jamp will glow dimly 
when the erystal is working properly 
and any excessive current passing in 


this circuit will show in 
increased brilliancy. 

The 6L6 amplifier stage is tuned 
the following manner. Set the an- 
tenna condenser to about full capacity 
and then tune the plate cond for 
the usual resonance dip. Tune the an- 
tenna condenser to bring up the cur- 
rent to the 6L6 to a maximum of 60 
or 70 ma. at resonance. The condenser 
Capacities may be raised by adding 
small air-tuned units of 100 mmfds. 
across euch one as it will be found 
that the full capacities will be needed 
in most cases. 

The unused coils are shorted out 
When the switeh is rotated and will 
not absorb energy from the coil being 
used, 


the lamp’s 


eCnser 


The speech equipment should be 
tested before the final assembly is 
made. A 5,000 ohm resistor of ten 
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watt rating is connected across the 
output of the modulation transformer. 
This resistor should have a tap across 
part of the resistance so that a 
speaker or pair of phones may be con- 
nected temporarily as a monitor to 
the audio. 

The microphone injut jack is com- 
pletely enclosed within an aluminum 
shield together with the grid resistor. 
This is necessary in order to prevent 
hum from getting into the amplifier. 
Test the unit with the gain wide open 
so that the presence of hum or distor- 
tion may readily be heard. 

The receiver should also be checked 
for over-all performance on the an- 
tenna to be used for portable work. 

This portable has been 
10 meter mobile. 


test 


used as a 
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“HQ-120-X” is sold at all authorized Hammar- 
p'an. 
with crystal 


lund mene on easy time payment 
$215 -amateur net $129 complete 
filter, wakes and 10 P.M. Dynamic speaker. 


CANADIAN ADDRESS: 41 W. AVE., NO. 
HAMILTON, ONT. 


HAMMARLUT 


HE TUNING UNIT ofa 

highly selective and sen- 
sitive short wave receiver is 
really one of the most 1m- 
portant parts. As an example, 
the I.F. amplifier in the 
“HQ-120-X’’ is sensitive t 
1 ke. without the crystal and 
less than 100 cycles with the 
crystal. This means that the 
condenser must be tuned to 1 
part in 30,000 in the first in- 
stance, and 1 part in 300,000 
in the second when operating 


18) 


at 30 me. This calls for a con- 
denser absolutely free of all 
bearing play; only pure rota- 


tional motion is permissible. 


The principle of design is the 
same as used in watch mak- 
ing. Single polished steel ball 


bearings are used at each end 
of the rotor shaft. Six sets of 
dual inlaid silver to silver 
contacts and small area wide- 
ly spaced plates insure elec- 
trical stability. This tuning 
unit costs over 20 times as 
much as the usual remodeled 
broadcast condenser. Try an 


“HQ-120-X’’ and note the 
difference! 
MAIL COUPON 
TODAY! 
tec Oo er ee - 


| HAMMARLUND MFG. CO.. Inc. 
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facsimile transmission, the proper 
type of antenna is required outdoors. 
Furthermore, the receiver used should 
be free from oscillator drift so that 
the signal fed into the recorder re- 
mains constant in level. Freedom 
from noise is imperative. We usually 
tolerate a certain amount of noise in 
but noise will just 
a facsimile picture. 
In contrast to normal broadcast 
ception, where we 


a radio broadcast, 
about ruin 
re- 
accept whatever 
received, a definite signal 
level is required in a_ facsimile 
ceiver, otherwise the picture will be 
very light, if recorded at all. In this 
connection, it is true that the criterion 
is the voltage at the recording stylus, 
which means that given suflicient am- 
plification at the receiving point, and 


clear, proper 


signal is 


re- 


if the original 


pictures 


signal is 

facsimile ean be obtained 

comparatively low signal level 

at the antenna. JTflowever, if a com- 
+45 


plete facsimile outfit is purchased, it 


with 


wsroRmer t 
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requires a certain signal input leve] 
in order to develop a good picture, 

Granting trials and tribulations dup. 
ing the present experimental Period 
the quality of the paper used is algo 
a factor, We have found that all roljs 
of paper are not the same—that is, all 
rolls intended for the same outfit 
Some rolls produce a picture of better 
contrast than others. 

The interest in facsimile is growing 
very rapidly and while it is difficult t¢ 
identify its destination, we feel that 
some of the facts given here wil] prove 
of value to those readers who haye 
in contact with such devices or 
who may be called in by the expeyj- 
mentally inclined variety of facsimile 
viewers, if we may call 
them by these names. 

At the present writing 11 stations 
are transmitting facsimile pictures on 

Within the conventiona] 
band 3 Stations are 


come 


listeners or 


frequencies 
broadcast and 3 ‘ 

broadcasting over the high-frequency 
band. From well established sources 
we learn that this total number wil] 
be inereased at least two-fold 
1939 With regular schedules 


interest cannot help but 


betore 
Passes. 


maintained, 


grow and it might not be a bad idea 
for service stations located in towns 


} 


facsimile is being broadcast and 
where a signal is available, to 
use the transmission as a means of at- 
racting attention to the store. Asa 
matter of fact, it is not a bad 
publicity stunt for use by department 
other establishments. 


where 


ood 


such 

stores or The 

idea can be sold. 

Open Your Eyes and Look Around 

i @ has always been our contention 
th 


at the sphere of operation of the 


sd 


radio serviceman has been too narrow 
He has lived radio receivers and has 
felt that therein were the boundaries 


life. That’s been a fallacy and 
is daily becoming more so. 

Granted that the average service- 
man has found it difficult to keep 
apace With radio receiver de velop- 
ments, he is foreed into the position 
where he must expand his field of 
knowledge and his field of activity. 
Consider for the moment the newly 
exploited wireless record — players. 
Records were dead for years. The ra- 
dio industry ruined the phonograph 
business. JTIowever, persevering peo- 
ple, one man in particular whom we 

It that the record business 
was not dead. Campaign after cam- 
paign tried until picked 
up and phonograph record sales began 
to mount. 

Then came the wireless 
player. Whether any 


device is better than another is of no 


of his 


<now, fe 


was interest 


record 


one particular 


consequence, The fact remains that 


is a miniature transmitter which 


will require servic The cost of tne 
a ce is sufficiently high so that serv- 
ce | ustified. 7T nati yi: the de- 
vice is such that some time or other 


WP. 
SOTIL 


wrong. That 


discerned in- 


something can go 
ean be 
signal 
Small as the 
must 


1} no IS 


Litlpe 


wrong 

output or 
deviee may 
know some- 


reduced 


Sstantly by 
distortion. 


be, 


the serviceman 
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thing about the operation of a trans- | 
mitter. Iie must know’ something | 
about modulation, the operation of os- | 
cillators, the operation of pick-ups, the | 
relation between audio and radio fre- 

quencies in a transmitter, the opera- 
tion of motors, ete. 

We recognize that motors and pick- 
ups have been used in receivers 
equipped with phonograph turntables, 
put very little attention was focused 
upon those subjects. All the interest 
centered upon the receiver eircuits: A 
process of modulation occurred in the 
mixer tube in the conventional super- 
heterodyne receiver, but all attention 
was focused upon the circuit, rather 
than the operation. 

The problem of modulation ap- 
peared in every test oscillator used by 
radio servicemen for the past 18 years, 
but we never paid any attention to 
what took place in the oscillator; we 
were concerned with itS use as a sig- 
nal source and its frequency range and 
its accuracy. Limited vision is respon- 
sible for the present condition that 
new items being sold represent new 
technical developments. 

We never know what the future has 
in store. No one can sav what radio 
equipment will be in every automobile. 
Already we have heard about, as a 
matter of fact, have seen some equip- 
ment, the micro-wave transmitter used 
in traffic control, the idea being that 
instead of sounding a horn, which is 
audible, micro-wave is radiated and 
is picked up by the car ahead and he 
drives to one side to let the man be- 
hind pass him. Maybe all cars will be | 
equipped with transmitters, so that 
Mr. Vandermillion can tell his butler 
to chill the champagne and Mr. Joe 
Doaks can tell his wife to heat the 
stew, he is on his way home. Who 
knows! 

Take the cathode-rayv oscillograph 
as another example. Thousands were 
sold and thousands are on the shelves 
gathering dust. Maybe you're not 
fully familiar with its operation, but 
is that any reason why vou should not 
become familiar with how it works? 
Men who have had the instrument for 
years admit that they do not know 
how it works—that they have not 
found the full application in radio 
servicing. 

Maybe the device is not applied as 
easily as you would like. Maybe the 
device does not have all of the radio 
applications you would like. But it is 
still a good unit. You already have 
the unit. Why not try to think about 
future applications? It is used in tel- 
evision. Maybe it will not be used 
forever, but it will be used for quite 
some time and is being used today. 
The tube has applications in industry. 
It is being used in connection with any 
number of different industrial applica- 
ions, vibration checking in moving 
equipment from such widely varied 
field as establishing the resonant pe- 
riod of rotating grinding wheels, to 


What element in a business machine | 


the souree of the noise. Learn how 
the cathode-ray oscillograph works. 
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YOU "make a hit" with your cus- 
tomers when you use Crowe Remote 
Controls for moving old auto radios 


to new cars. 
CHEVROLET 
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If the radio already has Crowe Con- 
trols, only a $2.45 panel kit (list price), 
is needed to match the new car. lf it 
doesn't have Crowe Controls now, 
they're easy to add to most any set. 
Your jobber can supply you. 
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BIG RESULTS 
at LITTLE COST 
with RCA 809's 


W3BES WINS 9th A.R.R.L. 
SWEEPSTAKES . .. TOTALS 
84,001 POINTS 


RCA-809 


2.50 


AMATEUR 
NET 


Jerry Mathis of Philadelphia’s 
Frankford Radio Club snows tubes 
—and he knows they don't have 
to be costly to bring real results. 


For his 100-watt entry in the 
1938 A.R.R.L. Sweepstakes, Jerry 
chose a pair of RCA 809’s for the 
finalamplifier stageand drove them 
with a third 809, These tubes had 
already seen two years of hard use. 
They had brought him 
place in the 1937 Sweepstakes. At 
another time, during the DX Con- 
tests, he blushingly admits to hav- 
ing builrthemuptemporarilyto500 
watts input instead of their rated 
150 watts input. Yet these hard- 
working old 809’s continued to 
comethroughintheirown big way. 

Jerry's W3B 


second 


i : 
I r His 

record that tells its own story of honest-t 
£ ss results from inexpensive equip- 
ment in the hands of an expert operat 


WIN, PLACE and SHOW with RCA’S 


Here is the W3BES Sweepstakes Record 

1936—Ran 3rd using RCA-852's with 
1,000 watts. 

1937—Ran 2nd using RCA-809's with 
100 watts. 

1938—First place—with the same 809’s! 
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First in Metal, Foremost in Glass, Finest in Performance 


RCA Manufacturing Co., Inc., Camden, N. J. 
A Service of the Radio Corporation of America 
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It willy never do you any harm and 
may do you much good. 

It is used in the 
Facsimile is being used to 


ords of operations in the clock indus- 


automotive field. 


make rec- 


try. There is no limit to the applica- 
tion of the various devices now being 
offered to the radio serviceman in 
fields far removed from radio. There 


is every justification tor 
as much 


present 


data as possible 
developments. Not that 


dream of one service organization tak- 


ing care of all types of service work, 
but that an organization is prepared 
to go into various fields and perhaps 
find a spot better suited to the indi- 


vidual or to the organization. And it 
10t an impossibility that a 

tion located in a 
mill town or factory town cannot build 
up a good clientele among 


the factories for the servicing and pos- 


good ra- 


f 


qio service organiza 


pel fec 


sibly, even installation of radio equip- 
ment in industry. 


Town and Country 
Ww got a letter the other day from 
a serviceman who has an estab- 
here in New 1 i h 


this letter he made a state- 


lishment 


course ol 


ment that set us to thinking. The gist 
of his statement was that he made it 


a practice to take in small receivers 
for servicing in the hopes that even- 
tually he would be called in to service 
the large receivers he almost always 
saw in the homes where they had the 


rmore, he 


Furthe 


he took a 


ST broke 
iobs 
man has a 
. rng in aA 
h population and 
by that we mean that a good fat per- 
centage of the inhabitants of Fathe1 
Knickerbocker’s town think i ibso- 
lutely impe1 e that they move from 
one apartment to ar her every cou- 
of vears. It’s true they n move 
only a block or tw but ir Cit ol 
this size that’s sometimes the equiva- 
lent « I ng yaad a ow? n 
otne } mS ar it country AS soon 
as 1 \ ve t} V ale besies iW th 
advertisements for a new mill n, a 
new butcher, and, of courss 1 new 
radio serviceman f as SuUS- 
( le to the writ lis ts 
S verage New Yorker is, the 
( s are that when his receiver 
goes bad, he picks up the phone and 
calls in the new serviceman, totally 
forgetting the fellow who fixed up his 
littl b last year. It’s tough, but it’s 
1 
On the othe hand, the san pro- 
ce re in su I n «ad cts « ] ne 
country n t be cons | 1 busi- 
y 
nes Dp ( Ce lr Tne rst plac most 
| ple small towns owr ir | 
t 190 not ¢ } t} Fe A 
t] evel vear or twe Tt ore 
( ( ceman who st b ( n 
on fixing pa se ed “secondary” 
} } 11 10 eCXD | 1 he 
will ( upon to ir t e 
S fF it 2 | ttention. Busi in 
small towns is conducted ¢ ( ntly 
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than it is in cities—everyone knows 
everybody else and if a serviceman 
does a good job once for a family, he 
is their serviceman for then on. Sub. 
urban folk have their tradespeople 
and it never enters their heads 
to change except 


just 
for a mighty good 
We could quote you case 
case Where people in small towns 


reason. 
alter 
have done business for twenty, thirty 
and even more years with the same 
merchants. 
lished, that’s all there is to it. 

No, we do not think that the serviee- 
man in a large city 
who lives in 


Once confidence is estab. 


Whose clientele 
apartments and _ hotels 
should take a licking at random in the 
hope of future business. It’s too much 
ola Where a loss is inevitable 
it must be taken, but as a ' 
getter, it just isn’t worthwhile. 


f risk. 
2 : 
DUSINESs- 
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Power Supplies | 
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The next step in designing a power 
supply is to determine the percentage 
of ripple permissible in the various 
circuits. Assuming that a ripple of 2 
per cent is permissible in all of the 
various stages to which the supply 
furnishes energy, and consulting the 
manufacturer’s ratings, a pair of suit- 
able selected. For the 
voltage divider network calculated, it 
is found that chokes with a current 
carrying capacity of 200 milliamperes 
will have a d.c. resistance of approxi- 
nately 70 ohms. The inductance of 
the filter chokes is to be approxi- 
mately 20 henrys, and the swinging 
choke to swing from 8 to 35 henrys 

In calculating ripple, the lowest 
value of inductance in the swinging 
chokes is used. The percentage of rip- 
ple obtainable is calculated by using 


chokes are 


the formula -. Knowing 
the values of inductance, the values of 
necessary are obtained by 
ubstitution until the proper percent- 
age of ripple reduction is made. 

The next operation in order is to 
determine the voltage drop in the rec- 
tifier. This may be obtained by re- 
ferring to the tube i 
the particular tube suital 
for this application. With the figures 
obtained by adding the voltage from 
the output of the power supply, and 
the voltage drop in the rectifier tube, 
it is then refer to the 
manufacturer’s catalog of transform- 

the proper transformer 
a previous article. If, 
however, it is found that manutfac- 
not have transformers giv- 
exact specifications required, 
trans- 
! having a higher voltage and 
current rating than that required. 

In the construction of a power sup- 
ply, it is well to caution the builder 
that high voltage power supplies are 
lethal and all precautions 
must be taken to prevent contact with 
30- 


conaensers 


manulacturers 


data on 


necessary to 
ers to select 


as described in 


turers do 
ing the 
it is safer to select a 


always 


iormer 
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Lesson 5. Television 
(Continued from page 12) 


denser, but the 0.5 HI inductance is an 
obstacle. The 60-per-second groups of 
vertical (field) pulses, each consider- 
ably longer than a line pulse, find the 
001 mfd. condenser a bit smal! and so 
build up in the 0.5 II inductance to 
discharge through the 0.1 mfd. con- 
denser. 

The fourth method of frequeney 
separation, shown in Figure 41, is a 
development of Marshall P. Wilder, 
W2gtG. Ids apparently, 
something like this: The No. 1 diode 
is so adjusted that the plate is slight, 
negative to cathode. The No. 2 diode 
is similarly adjusted but the bias is 
somewhat greater. <As the short line 
pulses hit the plate of the first diode, 
they are just sufficiently positive to 
cause current to flow; and correspond- 
ing pulses appear at the “horizon- 
tal” output point. The longer field or 
vertical pisces not only pass diode No. 
1, but build up a voltage sufficiently 
positive to offset the higher negative 
bias on the second diode’s plate, and a 
powerful pulse appears at “vertical” 
output. The difference in the sizes of 
the output condensers materially aids 
in this discrimination. 

Automatie Gain Control is not abso- 
Jutely essential to the suecessful build- 
ing and operation of a tele-ceiver but 
it Is so easy to add, costs so little, and 
offers so many advantages, I person- 
ally feel that the odds are all in favor 
of including it. 

For example, A.G.C. will hold sig- 
nals at a constant level at the video 
detector despite wide variations in 
strength at the first tube. While u.h.f. 
signals vary but little from the phe- 
nomena we call reflected-wave fading, 
there may be considerable variation 
from swaying of the antenna or its 
transmission line; also because of 
movement of nearby large metallic ob- 
jects, as discussed in article three. No 
manual readjustment of controls is 
necessary When switching from one 
station to another if an A.G.C. is op- 
erating. Consistent performance of 
the Frequency Separator is assured if 
constant signal level at the video de- 
tector 1s maintained. 

The counterpart of A.G.C. in sound 
receivers is the A.V.C., which we have 
been accustomed to operating from the 
d.c. drop across a diode resistor. It 
thus operated on average carrier am- 
plitude, and its function is to maintain 
a constant level at the 2nd detector. 
In present-day television transmission 

carrier amplitude does 


action iS, 


the average 
not remain constant through various 
scenes and subjects beeause it shifts 
With the average amounts of black 
and white in the subjects being tele- 
vised. As between a scene that is 
largely white in background, and one 
that is very dark, the average carrier 
level varies as much as 4 or 5 to 1. 
The one factor that does remain 
constant in the complex stream. of 
video signals, blanking periods, pulses 
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and pedestals is the syne _ pulses. | 
Though the intervening video signals | 
stay at low amplitude for awhile be- 
cause of a preponderance of white in 
the picture, or climb close to the 
blacker-than-black level because « 
shadows or lack of light in the scene, 
the peaks of the syne pulses always 
reach the same amplitude. They thus 
form a reference point for proper op- 
eration of the Automatic Gain Con- 
trol. 

An excellent circuit for gain control 
is shown in Figure 42, where a 6H6 is 
used as both video deteetor and A.G.C. 
rectifier, with any suitable triode as 
the gain amplifier. The action here is 
that the rectifier is so operated that 
it draws current from the detector’s 
load resistor only at moments of high 
amplitude (the pulse peaks), and this 
current charges the condenser in the 
A.G.C. rectifier’s cathode circuit to a 
d.c. value equal to the top amplitude 
of the syne pulses. The cathode re- 
sistor is so chosen that it approwxi- 
mately maintains the charge at this 
level between line syne pulses. As this 
potential is always proportional to the 
amplitude of the peaks of the pulses, 
rather than to the varying average 
carrier, it is amplified in the triode 
and utilized to control the gain of the 
first two IF. amplifier tubes. 

Figure 43 illustrates another method 
of securing A.G.C. Here a dual-tri- 
ode tube, type 6F8G, is used, and so 
connected that it functions as ampli- 
fier and diode. The result is that the 
amplified signals from the triode (both 
video and syne) are rectified by the 
diode to build up a charge in capacity 
“C.” The resistor “R’”’ is so selected 
that it maintains this charge close to | 
the d.c. potential produced by the syne 
pulse peaks, and this current is filtered | 
for use in controlling the bias of 1.-f. 
stages or a combination of r.f. and 1.f. 

Should one prefer, for any reason, 
to omit A.G.C. when planning his re- 
ceiver, the connections of Figure 44 
are employed. The grid returns of 
the second and third i.f. stages may 
be connected to a fixed bias of nega- 
tive 2 or 3 volts. The grid return 
leads from the converter and Ist i.f. 
are brought to a 50,000-ohm_ potenti- 
ometer which permits a variation of 
from zero to 20 volts negative bias to 
these tubes. If this plan is utilized, it 
will be unnecessary to incorporate a 
Contrast Control later on, Which would 
otherwise be essential. 


The final steps in the conversion of 


vision-modulated radio signals into a 
living, moving, enjoyable image, por- 
traying events as they happen, will be 
covered in the next issue. Either of 
these two important elements—video 
amplifiers or sweep generators—is, In 
itself, a fascinating study. 
Reference Reading 
Scanning Sequence and Repetition 
Rate of Television Images 
R. D. Kell, A. V. Bedford and M. A. 
Trainer 
“Television” Volume I. 
tute Press, New York. 
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EXTRA 
PROTECTION! 


WIRE WOUND 


RESISTORS 


(Cement Coated) 


That special cement coating 
on IRC Power Wire Wound Re- 
sistors is just as rough and 
tough as it looks. It is the most 
durable coating yet developed. 
It is practically impervious to 
moisture and heat. It doesn't 
peel, chip or crack. It offers 
EXTRA PROTECTION against 
the most common causes of re- 
sistor failure. It gives you true 
airplane — submarine resistance 
dependability — at not one cent 
of extra cost. Its amazing su- 
periority can be demonstrated 
by any test you care to name. 
Ask your jobber. Insist on IRC 
Power Wire Wounds —the only 
resistors having this exclusive 
feature. 


A 10-WAITT 
SERVICE 
HINT 


Hundreds of 
servicemen 
and amateurs 
save time and 
money by us- 
ing these little 
10-watt IRC Power Wire Wounds uni- 
versally for all low wattage resistor 
requirements. The 10-watt adjustable 
(Type ABA) is especially handy. Any 
desired range up to the maximum of 
the resistor can be tapped off by mov- 
ing the adjustable band. A few popu- 
lar ranges equip you for literally 
hundreds of jobs. 


INTERNATIONAL 
RESISTANCE CO. 


401 N. Broad Street, Philadelphia. Pa. 
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ARE YOU A KEY FUMBLER : ? 
THEN USE KEYMATIC! 


This marvelous.sautomatic key case holds 
your four most important keys, each iden- 


Operates with a . 
x 

one —a push of the patented Setting for « 

button and out pops the desired key 7 SS Riad 

Streamlined in design, it does not 50 BS ea 

bulge in your pocket. Constructed gong coin Vet 

ofsolid,non-tarnishing nickel silver. or Stamps 


MONARCH MFG. CO., Dept. G, 711 W. Lake St., Chicago, III 
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A New 
AC and DC 
Pocket 
Volt-Ohm- 
Milliammeter 
with Ranges to 


5000 Volts— 
Self-contained, 


$14.50 


Net Price 
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AMMETERS 
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WRITE FOR 
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© A new Triplett AC 
Volt-Ohm- Milli 


ind DC 
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ternal multipliers. It ill 
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ment for amateur use 
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SEE THE NEW TRIPLETT 
1939-10 LINE AT Pik 
JUNE NATIONAL RADIO 
PARTS PRADE SHOW 
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: The Triplett Electrical Instrument Co. 
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ELECTRIC 


GET 
THIS 


CLOCK SIGN 


FOR YOUR STORE 


FTER MONTHS of 

searching and testing, we 

are at last able to offer an elec- 

tric clock sign that is high in 

quality—yet enough 

price to meet Mr. Average 
Serviceman’s needs. 


low in 


Done in rich colors and satin- 
finished metal, this clock sign 
will add a real note of distinc- 
tion to your shop—will draw 
more attention and business to 
your place. The sign is illumi- 
nated with two light bulbs con- 
trolled by a separate switch, 
while the clock itself is run by 
a dependable, self - starting 
movement. Available in 20''x 
1314" size—at $6 with imprint 
in top panel, $5 without im- 
print. Send the coupon today 

-or see your Sylvania jobber. 
Hygrade Sylvania Corp., 
Emporium, Pa. Also Makers 
of Hygrade Lamp Bulbs. 


SYLVANIA 


SET-TESTED RADIO TUBES 


+ 
a 


HYGRADE SYLVANIA CORP. RN-69 
Emporium, Pa 

Send me ..«.-oylvania el ric lock 
signs, with imprint without print 

I er BOS ivccie dias 

Not ready to buy now, but send your cir- 

ilar giving complete information. 

Print lease primt)ccccecscccccccece 
AME 6 cae nten eee aes 0665540464 CREWS 
y 0623 \ an. Pore ee oe oe ee ee ee eee ee oe 
CAC sewed enswedeaewiar RACE. Cccccaccowe 
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YOU WOULDN'T USE A FIRE 
HOSE TO WATER THE PLANT 


Nor does it make sense to replace a 
small resistor with a LARGE one. In 
fact, most resistors in radio sets ac- 
tually carry less than 14 watt load. 
It is changes resulting from high 
chassis temperature and humidity that 
breakdown not 
overload. Replacements of the same 
material, but 
sure remedy. 
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OLD MAN CENTRALAB 


Centralab 
ANIAL LEAD RESISTORS 


DIV. OF GLOBE-UNION INC. e MILWAUKEE, WIS. 
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second anode voltage, focusing as fine 
may not 
case the focusing control is 
until the edges of the picture are 
and not rounded, and also by watching 
detail improve with 
justment. By using a high voltage 
and low beam current, ordinary oscil- 
will focus down quite 
well for a 60 to 100 line picture. Other 
small tubes are 
fine focusing for 

One of the controls on the 
the cr. tube for adjusting 
the synchronizing voltage, and one for 
the voltage on the sweep tubes (size 
of picture). The other for 
centering the picture on the screen. 

A five inch lens placed in 
the 3 inch cr. 
appear about 
minal strip (which should be 
danger of the his 
on the side of the 

Wires leading from this down 
power supply are covered with 
spaghetti and taped together. 
The the cr. 
ered by a shield which 
the socket. The socket should ¢ 
shielded. 

Power transformers must be placed 
as possible from the cr. 
to prevent hum in the image. Even 
the magnetic field of the earth has a 
slight effect on the electron beam. I! 
the c.r. tube and power supply are all 
on one chassis, the field of the trans- 
formers may extend all through the 
chassis, causing hum. The rectifier 
usually warm up before the 
sweep tubes which allows the spot to 
stand still on the screen for a time. 
At any time the spot is standing still 
the intensity control should be turned 
down to avoid burning the screen. 

In the sweep circuit tube (128A’s or 
885’s) the grid is biased to or beyond, 
plate current cut-off. When the con- 
denser builds up sufficiently to dis- 
charge through the tube (thus ioniz- 
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ing the gas) the grid loses control 
while the discharge is taking place. 
After the discharge the grid regains 
control. A synchronizing voltage of a 
few volts applied to the grid holds the 
oscillator in step with the transmitter. 

The maximum average plate current 
for an 885 should not be more than 
3 milliamperes. This does not usually 
give enough output to sweep the spot 
all the way across the screen, when 
the high voltage of the cr. 
ceeds 500 volts. Inclusion of an jn- 
ductance in the plate circuit of the 
sweep tube gives twice the voltage out- 
put, so that 1,200 to 1,500 volts may 
be used on a 3 inch cr. tube without 
exceeding the rating of the sweep tube, 
and still give a full sweep. A higher 
second anode voltage on the @.r. tube 
requires more sweep voltage, but gives 
a finer focus. 

Higher voltages on the c.r. tube help 
to eliminate hum. At 20 frames per 
second, hum on the grid of the er. 
tube causes three dark and_ three 
bright horizontal bands in the picture. 
Hum in the line frequency sweep cir- 
cuit causes the sides of the picture to 
be wavy. Hum in the frame frequency 
sweep circuit causes the distance be- 
tween lines to vary, some of the lines 
being and some far 
apart, giving an effect of six horizon- 
tal “bands.” Several of these effects 
may be caused by hum in the high 
voltage supply. HIum on the grid of 
the cr. tube may come from the high 
voltage supply or from the video am- 
plifiers. 

The grid coupling condenser for the 
c.r. tube must be a high voltage mica 
type, because the cathode of the tube, 
although negative, is at a high voltage 
point, the chassis being positive. 

If the picture is upside down or 
words read backward, this may be cor- 
rected by either reversing the connec- 
tion to the two “free” deflecting plates 
or by turning the tube, or both. Lines 
far apart at the top of the picture and 
together or overlapping at the 
bottom indicate a non-linear frame 
frequency sweep. If the picture is 
crowded on one side and spread out 
on the other, the line frequency sweep 
linear. Phase shift is observed 
when the top of the picture leans to 
the low video fre- 
quencies arriving later than the highs, 
that is, when the picture has large 
dark or bright areas. 

A good way to check the frequency 
response of the amplifiers in the cam- 
era and receiver is to hold a piece of 
black tape on a white background. 
This background may be a two foot 
square piece of cardboard placed on 
a music stand. While watching the 
received picture, hold the tape vertl 
cally and slowly turn it to a horizontal 
position. If it fades out of the picture 
when it is turned horizontally, the low 
frequencies are not coming through 
and the picture will be hard to syn- 
chronize. If the tape fades out in a 
vertical position the high frequencies 
are not coming through. 

—30— 
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* DUAL COMBINATIONS 
OR SINGLES ef 


* SMALLEST SIZES on tx 


MARKET 
x ALL WORKING VOLTAGES 


x UNCONDITIONALLY 


GUARANTEED rl 


* LOW LEAKAGE prevents 
OVERHEATING 


* QUICK BUILD-UP— 
HIGH SURGE VOLTAGE 
FOOL-PROOF 


IN BRIEF Spra 


where v6 lie 
really rehable con- 
dens : ROCK 
BOTTOM PRICE, 

A typical ATOM 
value — dual 8-8 
mfd. 450 volt 1” 
diam. 2*3” long, 
net only 60c. Note 
common negative 
lead. 


SPRAGUE PRODUCTS CO., North Adams, Mass. 


SPRAGUE 


ATOMS 


Mightiest Midgets of All : 


Jt will 


ceal, every time! 

My personal attention +c 
very J abov a sincere desire to 
give you full co-operation s 


R 
ce 


Authorized factory distributor of all 


AMATEUR RECEIVERS 
a TPP 


guaranteed 


my Us recon- 
ditioned R 


So many of my Amateur customers 
are also 
that | have put in a large stock of 
cameras, enlargers, film, accessories, 
and supplies. 1! call this my 


CAMERA DIVISION 


and | welcome your inquiries and 
orders. 


ARRISON RADIO CO. 


11 West Broadway, New York City 
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Bench Notes 
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sible. The set responded with notice- 
ably increased volume. 

The static, the customer told me, 
had been intermittent; and, as I asked 
perfunctory questions about his re- 
frigerator, cellar equipment, and hair 
dryers, the racket began. I unpacked 
my tools again and went to work. 

Don’t give this model your blessing 
until you have cheched the dual buffer 
condensers across the two sections of 
the high voltage winding. The tuned 
antenna makes shop work on _ this 
model subject to doubt, particularly if 
the complaint is noise; work in the 
house if possible. Unsolder the dua 
condenser leads for trial—there shoul 
be a pronounced difference between 
the noise levels with the buffers and 
without. If defective, replace with the 
highest voltage rating paper condens- 
ers you can squeeze in between the 
power transformer and the BA base. 


; 
| 
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Serviceman’s College 
W in the servicing field are on 
the verge of major changes. 
What these changes will be, not 
can say as yet. It is fairly certain 
that the changes will be of great im- 
portance in the profession, and that 
those of us who are to stay will be 
called upon to perform great feats of 
adaptation before we fit into the new 
order. Most of us will need help. 
Those of us who have survived since 
1922, when we started with a screw- 
driver and a hope, have done so only 
because we have been willing to adapt 
ourselves to various changing condi- 
tions. The record, unfortunately, 
shows the serviceman is a very diffi- 
cult person to change. Many of us 
because earning a living makes pri- 
mary demands on our time and money 
are contending with today’s market 
with instruments and methods which, 
although they were hot stuff in 1929, 


one 


have cooled off considerably since 
then. We are not entirely to blame. 
At least half of the blame should 
go to those who sell us our tools 
parts, tubes, and meter manufactur- 


ers; advertising experts; system advo- 
cates; and everyone else who makes 
his money by selling us the prerequi- 
sites of the profession. (For the sake 
of brevity, let us call them “whole- 
Since my purpose is to avoid 
singling out any group while I 
a plan to benefit us all, the most gen- 
designation is the best.) 
wholesalers have tried to educate us 
modern through a de- 
scription of their up-to-date specifica- 
tions. But—instead of demonstrating 
what they had to sell in te 
tomer profit, they satisfied themselves 
with dry, detailed data which described 
some part or meter at rest in a job- 
ber’s) store-room. 

Why, since their wares are made for 
our use, don’t the wholesalers send 
their equipment into a proving-ground, 
where it will be tested under condi- 
tions for which they are designed? 
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FY how to make more money in P.A. 


j e NAME 


D 
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MAKE MORE MONEY! Profits in P.A. are big to- 
day. And the next five years, predict Sound ex- 
perts, will see Public Address sales soar higher 
still. Don’t let “the other fellow” reap all this 
profit. YOU can sell Sound! It’s easy to install 
and you can make good money in spare time. | 
And why not sell the line they’re all talking— | 
LAFAYETTE! 


HERE'S WHY LAFAYETTE—The P.A. that set the 


profit pace in ’38 is the standout line for ’39. 
For this year, in addition totraditionaleconomy 
and more-for-the-money value, Lafayette of- 
fers Public Address in tune with tomorrow. 
Completely redesigned, more powerful than 
ever, and streamlined for sales! 18 years of 
experienced engineering stand squarely behind 
Lafayette—born in the world’s largest plant 
devoted exclusively to P.A. Discover how easy 
it is to sell Lafayette—the big money line! 


LOOK AT YOUR MARKET—tThe cafeteria, ball 


park, theatre, school, plant, auditorium, hos- 
pital, business office—wherever people gather 
in crowds for work, education or play, you can 
sell Lafayette sound systems. For with Lafa- 
yette you have three complete lines to offer, 
three price ranges—each with its own appeal 
—‘‘a sound system to meet every sound need.” 
But regardless of price group — Lafayette 
styling, Lafayette performance and Lafayette 
economy sell these systems almost on sight! 


ACT NOW! Get the facts today. Find out 
how you can make more money selling 
Lafayette P.A. Tear off coupon and mail at 
once for full details. 


Yes—send me complete information on 


PLEASE PRINT 


g ADDRESS.. 


CITY Pi rikin STATE 
LAFAYETTE RADIO CORPORATION 
ept.2FP9-100 Sixth Ave., New York, N. Y. 
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WINS 


MORE DX 
LESS NOISE! 


WINCHESTER, MASS. 


BROWNING LABORATORIES, Inc. 


Here is the sensational new recording 
blank for which the industry has been 


waiting. 


durable than acetate, 


non-inflammable! 
its features: 


Just think, a blank more 
flexible and 
Here are some of 


Does not develop any hard or dry 


spots. Will not dehydrate. 


ess. 


LOOK AT THESE P 


6” one side only. 


. 


Absolutely uniform in thickness. 

Impervious to temperature. 

Cuttings are non-inflammable. 

Manufactured by lamination proc- 

No dipping or spraying. 
AND 

RICES! 


.75c List 
-60c List 
-45c List 
.30c List 
-20c List 


Order a supply today from your 
dealer, or write direct to David Bogen 
Company, Inc., 663 Broadway, New 
York, N. Y. Literature upon request. 


| 
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Why is it a wholesaler cannot see that, 
regardless of the excellence of his 


product from a technical standpoint, 
a serviceman is slow to spend money 
unless it has been proved to him-—-in 
terms of customer profit—that the 
product will increase his income? 


Wholesalers have felt our reluctance 
to spend, and accuse us of unwilling- 
ness to change and improve our meth- 
The wholesalers have been in the 
business long we, and have 
changed as little; we both suffer as a 
result, forgetting both groups are paid 
with money from the set owner. The 
wholesaler who proves his equipment 
in the customer’s home giving the 
serviceman a reason to buy. 

All these faults: the need for adapt- 
ability on the part of the serviceman; 


ods. 


as as 


is 


his inability to help himself; and the 
need for opening up a wholesalers’ 
market, can be taken care of in one 
single project. I offer—-for the mu- 


tual good of those on both sides of the 


fence—the suggestion that a Servicing 
College be inaugurated. 

The College would be started as a 
typical radio store in a typical town; 
(remember Muncie, Indiana, in Life?) 
it would be managed by an impartial 
judge, who would rotate manufactur- 
ers’ equipment, giving each company’s 
products a fair trial; staffed by serv- 


icemen who make their money in their 


own stores, In various parts of the 

country. These servicemen, since ac- 

tual conditions are being simulated, 

would be paid for their work, and 

would have transportation paid to and 
} 


he experimental point. 
call, as it came 


Each 
would be analyzed from every possible 
angle, and would answer 
tions Did the customer like 


method of approach, following N's ad- 


into the st 


As 


vertising? Was the use of Y’s instru- 
ment good for this particular set, hav- 
ng this particular trouble? Why was 


the customer offended when the 


sis was checked in the house? Could 
a J resistor have been mounted mo} 
qui K?—and a thousand 
oth lata thus derived would 
be up-to-date, vital, and of the utmost 
importance to those of us who wish to 
create our markets from some process 
more tangible than wishful thinking. 
The College naturally would 
make a profit; and hence would be- 
come its own Foundation. The net 
could be used for transportation in ro- 
t ng st s—so as to get a typical 
personnel; or to award small prizes to 
those who used methods and eq ip- 
ment most intelligently. If a section 
of the country was notoriously toug 
1 trailer could be sent from the main 
proving-ground to learn what was 
wrong, for the benefit of the nearby 
repairmen; while I realize it 1s impos- 
sible to tow good-will, a trailer would 


by bringing sensible servicing meth- 


ods into a “dead” locality—-awaken 


ruided re- 
them- 


both customers and the mis: 

pairmen who were competing 

selves into the ditch. 
Competition? No; for the influence 


of the Foundation would be to intro- 
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duce better servicing methods; anq 
modern, ethical, properly-priced com. 
petition would not be the kind of knif. 
ing which has sprung up here and 
there in the business—but would come 
into any locality to assist the service. 
men already there into making a de. 
cent living, and they could work for 
the Foundation, or from the trailer 
if they so wished. Clean competition 
never hurt anyone. 

In presenting the idea, let me fore. 
stall any misunderstanding which 
might result from the use of “college,” 
The suggestion does not concern a ra- 
dio school; our present schools are ex. 
cellent, and this plan will not conflict. 
The qualification for entry into the 
Foundation will be experience in the 
field; that for school entry, the lack 
of it. Perhaps a more suitable name 
will be suggested. My plan is simply 
a means for improving conditions 
within the profession by putting sery- 
icing parts, methods, and equipment 
under test surveillance. 

The initial expense of the plan js 
small; the amount, when divided by 
the number of willing wholesalers in 
the country—who will the ball 
rolling—gives a surprisingly low quo- 
tient. 

The publishers of Rapio News, hav- 
ing made this space available for the 
use of servicemen, have made possible 
the announcement of my suggestion. 
In the future—after the Foundation 
gets under way—they have given per- 
mission for our use of these pages in 
reporting analyses, results, and busi- 
ness detail. 

From now on, up to you; 
response will determine the amount ot 
merit in the idea. I look forward 
hopefully to the next month's mail, 
for it will indicate what proportion of 
the servicing profession 


minded. 


Start 


vour 


it’s 


serious- 


= 


is 
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secondary winding is available, the ar- 

rangement shown may be used. 

the power trans- 
be excessivels 


The secondary of 
should not 
loaded nor operated for long periods 
time. Otherwise, the low voltage 
windings are likely to heat excessively 


former 


ol 


and short-circuit or burn out. Oper- 
ation for thirty minutes or so at a 
time is perfectly safe. 


Small) Variable Conden-er Mea-urement- 

To measure the capacity of variable 
condensers take a reading in the low 
range, noting the capacitance with the 
plates in full mesh. Next take a read- 
ing with the test leads or one of them 
disconnected from the condenser. This 
will the amount of capacitance 
in the leads, which is then subtracted 
from the first reading. This then 
shows the true value of the condenser. 
Finally take a reading with the plates 
out of mesh, subtracting the value of 
the test lead capacitance. Thus we 
have the minimum to maximum Ca- 
—30- 


ove 
rive 


pacitance of the condenser. 


Ju 
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it’s @ VELOCITY 
it’s @ DYNAMIC 
UNI-DIRECTIONAL 
NON-DIRECTIONAL 
HIGH OR LOW PITCH 


By moving up the Acoustic 
Compensator, you change 
the Amperite Velocity Mic- 
rophone to dynamic oper- 
ation — without peaks. At 
the same time you reduce 
the back pickup, making 
the microphone practi- 


cally UNI-DIRECTIONAL. 


With the Acoustic Com- 
pensator down, the micro- 
phone is BI-DIRECTIONAL 
. .. 120 degrees front and 
back without frequency 
discrimination. Rotating 
the microphone until it 
parallels the ceilingmakes 
the microphone NON- DIRECTIONAL. 
THE ACOUSTIC COMPENSATOR Brame 
regular feature of these models: RBHk (hi- 
imp); RBMk (200 ohms) LIST $42.00. RSHk 
(hi-imp); RBSk (200 chms) LIST $32.00 
Wnuite tor Complete Illustrated Bulletins and 
Valuable Sales 


563 BROADWAY. N. Y. 
AMPERITE (0. cai Rise nee ie Sen 


AMPERITE 


oTIONAL 


COMPENSATOR DOWN 


~\e"" MICROPHONES 


EDGAR 
RICE 
BURROUGHS 


World’s Foremost 
Fantasy Writer 


Presents another of his delightful fan- 
tasies, this time an adventure romance 
of the in the days of strato- 
sphere air-liners, radio transmission of 
matter, and the rebirth of chivalry and 
danger. Relax 
and 
tasy of a 


FUTURE SCIENCE 
EMPIRE | 


Leading a truly great selection of stories 


future, 


everyday 


Fan- 


from your 


world read this Burroughs 


and articles in the 


BIG JULY ISSUE 


AntaStic 


ADVENTURES 


On All Newsstands May 19 
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remember to take it off your wrist 

when you bathe, and don’t wind it up 

too tight.” 
“Many thanks, 


” 


the lady laughed. 


““‘Now—come up to the house and serv- 
ice my Brunswick Panatrope. You 


know, I never play this midget 


shopping for a radio man. 
ter Place—seven-thirty.” 

That night, Al smiled very unpleas- 
antly when he showed me the receipt 
for the Brunswick work, but I wasn’t 
discouraged by the lucky fluke that 
scored “one” for him. 


The score stood two to two when 
the fifth test call came in—from the 
Barn Grill—a neighborhood beer gar- 


den, owned by a man so stingy ne cov- 
ered up his clocks at night. It was my 
turn to out on this call—which 
would determine our future store pol- 
icy on small sets—and I knew the con- 


go 


ditions were almost ideal for losing 
money. 
The bartender pointed to a corner 


table. The set, disconnected, laid in 
an ash-tray. “I wouldn’t plug it in 
just now,” the owner warned, “it’s still 
wet. I took it off the back bar when 
it stopped playing, and it fell into the 
water-trough while I was working on 
tt 

I opened it happily, knowing in ad- 
vance the repair would cost more than 
it was worth. I checked on the dam- 
age and reported: ‘Not worth fixing. 
First, it would have to be thoroughly 
desiccated and scraped. Then, the r.f. 
coils have to come out. The tubes, 
which are more than three years old, 
should be replaced. You also will re- 
quire new sockets—I notice something 
sticky covering the contacts.” 

“That last,’ the barkeeper = an- 
nounced, “is the result of a compli- 
ment Cassidy paid to a songstress last 
St. Patrick’s eve. He poured a pony 
of Cointreau into the back of the set 
after listening to an especially touch- 
ing song he thought was My Heart 
Belongs to Paddy. How much will it 
cost to get it into shape?” 

“To tell the truth,” I replied, star- 
tled by his foolishness, “I didn’t add it 
up—lI took it for granted you’d rather 
buy a new set than spend so much on 
this one. Even at its best, this model 
would sound like a basement delivery 
of a load of pea-coal!” 

“Are you a salesman, or 
man?” he his 
straightened ominously. 

“IT trv to be both,” J replied. 

“Well, 7 called a repairman.” he said, 
leaning over the stick. “How mueh?” 

“Twenty-two fifty,” I estimated, ‘so 


a repair- 
spit curl 


asked, as 


you sce, it’s better to—”’ 
“When can I have it?” 
“Five days,” I said, “but $22.50 is 


more than you paid for it, isn’t it?” 

“It is,’ he answered, “—it'’s a gift 
from my mother-in-law, given to m¢ 
the day we opened here. She paid 
87.65 for it. We celebrate the anni- 


I only | 
pull the antenna wire off before I go | 
4626 Dex- | 
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DEALERS! SERVICEMEN! AMATEURS! 


Latest P. A. at 
NEW LOW PRICES! 
Now, _ the 
BP A. 


-7 ' f . 
offered! Systems for « 


greatest 
values ever 


very purpose—S& to 65 watts 


stand 1 and de luxe mode » port 
and mobile. Newest features ker, Re- 
mote Control, ete. Tu s finest 
Mobile System. See, als cess s 
transcription players, latest recor: f pment 
dises, ete. in ALLIED’s new Spring Cat ' Get 
Time Payment details and story {f the strongest 
P. A. Guarantee ever made! 
NEW SETS! 
My 
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rst Write v Free Parts 


BUILDER'S HAND- 
_ BOOK—10c 


NEW “SEND-’CEIVER” 


A sé new Gutl ur 
Silv t. ‘ee 


1 k ts 
t it tte 
I< { tab 
TESTERS—PARTS! 
All leading lines—new equip- 
pele ier cee 
Checker Set Testers 
a c fe 
; En 
FastestService, {>> 
Highest Quality, Low- A 


est Prices always! 


Write for ALLIED'S | 
new Spring Catalog! / 
Piece * 
SEND COUPON 
eeu 


ALLIED RadioCorp., 
Dept. {-F-9, 
833 W. Jackson Blivd., 
Chicago, Ill. 
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RACKS 
CHASSIS 
PANELS 
ACCESSORIES 


BUILD YOUR RIG WITH 
PAR-METAL EQUIPMENT! 


Whether a lowly field strength 
meter or a DELUXE K W JOB, 
PAR-METAL RACKS, CHASSIS, 
PANELS and accessories will add 
that Professional” Appearance! 
Before you Build your new Trans- 
mitter, be sure you have our 1939 
catalog showing the many com- 
binations possible with PAR- 
METAL Accessories. 


IT'S FREE! 
Write Today to 
PAR-METAL PRODUCTS CORP. 


3529 41ST STREET 
LONG ISLAND CITY, N. ¥. 


Silver Super 
CONTROLLED DUAL REGENERATION 
... and WHAT results! 


The new 5 thru 612 meter, 6 band, 8 tube “‘Silver-Super” 
communication receiver is the only receiver or kit em- 
ploying dual regeneration. The veriest tyro knows 
that plenty of DX laurels are won by 1, 2 and 3 tube 
single regenerative sets—that regeneration is the efficient 
means of getting super-seasitivity and super-selectivity. 
The new “‘Siiver-Super’’ uses not single, but dual regenera- 
tion in new and completely controlled manners whichrender 
it non-radiating yet give amazing selectivity both image 
and direct—continuously variable from broad high- 
fidelity to single signal c.w. sharpness. Sensitivity matches 
in its ability to pull thru stations not even audible on 
ordinary sets. inherent circuit noise is so low, signal- 
to-noise ratio so tremendous, that the ‘‘Silver-Supe;"’ 
sounds dead as a tomb untilin pops signals both local 
and extreme DX. Its new built-in noise silencer practically 
completely eliminates noise and static—enables clear 
reception of stations ordinary sets can't even get. 

All this can at last be yours in the GUTHMAN U-17 
“Silver-Super”’ kit, completely assembled all ready for 
easy wiring with every wire cut to length and identified 
for you—for only $49.50. That it's the most amazing 
receiver development of recent years is proven by tre- 
mendous interest and large sales. 


SEE IT AT YOUR JOBBERS TODAY 


SEND TO DEPT. RN6 TODAY FOR DETAILS 


400 S.PEORIA ST. CHICAGO, U.S.A. 


CABLE ADDRESS: GUTNCO-CHICAGO 
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versary next Thursday—and there’s an 
extra bottle of the best in the house 
for you if you get it back before then.” 

“That,” I responded respectfully, “is 
a very tender sentiment. I dare say 
there are few men who would spend 
so much money on a piece of junk sim- 
ply they held their wife's 
mother in such high esteem. I admire 
you for vour noble tenderness.” 

“Noble tenderness—hell!” he snarled. 
“She owns the joint!” 

It is now the policy of 
Sales & Service to accept work on all 
radios, regardless of dimension, mass, 
or initial If we can them, 
we fix them. I have applied for a pat- 
ent an nose-guard, and 
have become quite proficient in the use 
of my tweezers and jeweler’s eve-piece. 
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(Continued from page 20) 


sis space at the left and the upper left 
left upon the 
panel for the addition of an r.t. 
amplifier when desired, as well as a 
two tube modulator for phone 
operation when using a (1C5 
modulator) or crystal (6SJ7 and 7C5 
m | microphone respectively. 
Only the simplest version, a one tube, 
5 controlled 10-15 watt 
transmitter is here 


: ef ee bean 


with Chassis an 


space 


pow & 


one or 
carbon 
I 


1 
odulators) 


2) band, crystal 
c.w. telegraph 
ri consists of a 
power tube as a crystal oscillator with 
one to three crystals In any 
bands from 10 
Crystal selection 
Si 2, 


single -pole- 


amateur 


band or 
through 160 meters. 
is by means of lever switch 
hile shown as 


three-position, also carries a 


set of such contacts which, 

“rig” grows to two-tube m. 

ised Oo swilten oscillator piat 

which are added on the cl 

single tube form, the oscillator plate 
circuit uses the coils L2, L3 and L4, 
switch SW3 and tuning condenser C12 
which would be in the power ampli- 


plate circuit when the second tube 
is added. This saves wiring changes 
the “Send-’Ceiver” grows. Cathode 
bias by means of R11 by-passed by C11 
is used, together with a new type of 
grid choke RFCZ now availal 
which is effective right down throug 
) meters. Keving jack, J2, is in the 
cathode circuit, While voltage recula- 
m of the power supply is so good 


that keving is clean and free of “chirp- 
ing due to voltage variation with 
keying. Screen voltage is provided 
through voltage divider R9, R10, with 


] 


screen by-passed to ground for r.f. bs 


C13, and with C17 the plate r.f. by- 
pass condenser. Three plate coils, L1, 
L3 and L4 together with 165 mmfd. 


tuning condenser C12 enable the 
circuit to cover two adjacent 
bands for each coil, coils being selected 
by lever switch SW3, which 
through duplicate sets of single-pole- 
three-position contacts as upon SW2, 
switches link coupling coils located 
upon each plate coil for optimum an- 
tenna coupling for each band. 


amateur 


also 


June, 1939 


Still another lever switch, SW4, hay. 
ing four poles, with two circuit and 
one off positions, is diagrammed. By 
means of this switch the antenna 
Which can best be a center-fed half. 
wave doublet, is alternately connected 
to transmitter or receiver by opera. 
tion of this switeh knob, at the Same 
time that plate power is transferred 
from transmitter to receiver and vice. 
versa. In its third, or off, Position 
SW4 also breaks the filament circuit 
to turn off all power when batteries 
are used. 

The actual construction and wiring 
is Simplicity itself. By examining the 
illustrations herewith, each part can 
be mounted using 6 32) screws, nuts 
and lock-washers if the “Send-’Cejver" 
is not to be shaken apart by Vibration, 
Cl and C2 mount by their shaft bush- 
ings, with a single nut on the front 
panel, and with their long rotop 
(ground) lugs bent to just touch the 
cadmium plated chassis, to which 
these lugs must be soldered. C12 


mounts with two 4/36 screws, nuts 


and lock-washers so that both its 
stator support studs and = its rotor 
} 


bushing are insulated from panel and 
Cii, Cis and Ci6, all in one 


chassis. 


can, are mounted by twisting their 
small “ears” with pliers over on the 
bottom side of the chassis, to which 
one of these ears must be soldered, 


These three condensers 


are identified 
together with ca- 
condenser, on the side 


by symbols stamped, 


pacity of each 


of their can. These symbols. corre- 
spond to the shape of the holes 
through which their soldering lugs 
project through the bakelite bottom 
washer of the can. CIH3 mounts di- 
rectly with its own four mounting 
screw nuts beneath the chassis, CH2 
and CH 1 mounting as shown with two 
screws, nuts and lock-washers each. 
All sockets mount. similarly, while 
their contact lugs are identified by 
numbering from 1 to 8 clockwise di- 
rection starting with number 1 just 
to the left of the Octal keying slot, 
loktal center grounding lug, or left 


rge filament pin hole of other types, 
i) ws from below. Switches 
SW2, SW3 and SW4 mount with their 


vellow faces visible, using two screws, 


seen 


1uts and lock-washers, as in Fig 2, 
with their shafts projecting through 
slots in chassis, and panel. Their 
knobs are simply pushed onto. their 
flat shaft levers. 


The complete receiver coil assembly 
mounts by one single shaft bushing 
nut on the front panel, and has six 
color-coded connecting wires for pri- 
mary, secondary and tickler connec- 
Jack J1 must be insulated from 
the and panel with one ex- 
truded fibre washer on inside and one 


chassis 


on outside. Resistors and paper con- 
denser all mount by their connecting 
leads, which cither tie to terminal 


lugs of sockets or other parts, to in- 
sulated mounting-lug strips or to 
grounded lugs held under 
mounting lugs. Wiring is equally sim- 
ple, and each connecting wire is about 
as short and direct as it can be made. 


chassis 
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BE. H, RIETZKE 


INSURE YOUR FUTURE! 
Start Training Now in 
PRACTICAL RADIO 
ENGINEERING 


Do you ever 


PRES. OF CREI 


t down and “look your job in the 


face Are you satistiied with your present position, 
or anxious to improve our job and increase your 
salary Poday, vou can't afford to be satistied, be- 
cause rapid new developments menun Radio wants 
men only who are TECHNICALLY TRAINED. 


Better Men Get Better Jobs 


Right now is the time to 


Start trainir oO you 
won't be left behind when others wo ahead. CREI 
home-study and dence course Practical 
Radio bnginecring willequip you to keep pace with 
radio. Write for details now. 


“A Tested Plan” 


You'll thank us many 
for sending you this 


WRITE TODAY 
FOR FREE 


48-PAGE 
CATALOG 


MAIL THIS COUPON TODAY! 


CAPITOL RADIO ENGINEERINGINSTITUTE 
Dept. RNG, 3224-16th St. N. W., Wash., D.C. 
Plea nd me vour booklet “A Tested Plan for a 

! Pract tad me ng.”’ I am 


SESE S SSSR EEE RRB eee 
BSSRCSETRRR REESE Eee 
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THE LEADING 
PHOTOGRAPHIC MAGAZINE 


Whether you own an crdinary box cam- 
era, or expensive equipment, here is 
the magazine with a mine of informa- 
tion that will show you how to take 
better pictures. 


THE BIG JUNE ISSUE PRESENTS 
PLAN YOUR VACATION PICTURES 


How to get the best out of your camera 
on your summer vacation. 


LET'S GO TO THE CIRCUS 


The best way to get your own photo- 
graphs when you go to the circus this 
summer. And Many Others. 


NOW ON SALE AT ALL NEWSSTANDS 
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Well insulated push-back hook-up 
wire, size 19 to 22, should be used. 
Cut to length, the insulation should be 
pushed back from the end to be sol- 
dered to a lug, and the bare end then 
wound one full turn around the lug 
and squeezed tight to the lug before 
soldering. If this is done tight me- 
chanical joints will result which will 
stand the abuse of continued vibra- 
tion in an automobile or other mobile 
installation. This is the only correct 
way to make soldered connections— 
solder alone should never be depended 
upon for a mechanical joint-—-only to 
sweat into an initially tight mechan- 
ical connection for purposes of better 
electrical contact. Only resin-core 
solder should be used, with a hot, well 
tinned and clean soldering iron. This 
is the secret of clean, smooth—yes, 
even shiny—soldered joints. 

Testing is simple in the extreme. If 
connections are correct the 
will work “right off the bat,” as will 
the transmitter as soon as a crystal is 
plugged into one crystal socket, with 


resonance found by rotating C12 for 


maximum glow of a 314 watt neon 
Jamp held in the fingers by its glass 
bulb and with its base tip touched to 
the stator lug of C12. 


| Sv Pet Portable 
| (Continued from page 26) 


well as for best quality. 

All audio grid leads should be well 
shielded so as not to pick up any stray 
rf. fields. All cathode circuits are 
tied to ground through a common 
switch which is incorporated on the 
audio gain control, this allows the en- 
tire plate voltage to be removed from 
all audio stages, thus saving the audio 
tubes well the extra power. 
When this switch is in the “off posi- 
tion, more power may be applied to the 
final for code operation. By turning 
the gain control the right, the 
speech and the modulator are again 
in operation, and once again we are 
on phone. 

Only one power supply is required 
for the entire outfit and this is com- 
paratively inexpensive. <A receiver 
type transformer may be used. For 


best regulation, a type 83 rectifier was 


as as 


to 


chosen for its low internal voltage 
drop. The transformer should deliver 
6.3 volts at 5 amps., this being neces- 


sary to supply the current to all the 
filaments, except the rectifier. The 
plate winding should deliver 800 volts 
center-tapped at a current rating of 
200 ma. Three 8 mfd. 600-volt-work- 
ing filter condensers are used with two 
200 ma. 20 henry chokes to filter out 
the a.c. R9 acts as a bleeder as well 
as a voltage dropping resistor for the 
screens of the class A-B 42's. 

Two switches are incorporated in the 
power supply, one in the 110 a.c. line 
for the purpose of warming the fila- 
ments, and the other in the lead going 
to the center-tap of the high voltage 
transformer, this being used to con- 
trol the entire plate voltage. 

(Please turn the page) 
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NOW! 


3New MALLORY 
*Vibrapacks! 


Three new Vibrapack units have 
just been added to the Mallory 


line of Vibrator power supplies, 
designed to supply B voltage to 
operate portable and mobile radio 
transmitters and receivers, public 
address systems, and scientific ap- 
paratus. The new units are: 
VP-555 illustrated above. A dual 
Vibrapack with a rating of 300 volts 
at 200 ma. load, 6.3 volts input. This 
unit has widespread’ application in 
police two-way transmitters, public 
address equipment and amateur ser- 
vice. List price, $37.50. 
VP-557...a 6.3 volt dual Vibrapack 
having an output of 400 volts 150 
ma. This unit finds application in 
automobile public address systems 
and amateur and police transmitters. 
List price, $37.50. 

VP-F558...a 32 volt Vibrapack of 
the tube rectifier type similar to the 
VP-554, with a 300 volt JOO ma. 
nominal output. This unit is for 
radio receivers on farms, boats, and 
Pullman cars. List price, $20.00. 


Send for Free Booklet of 
Technical Data 


An & page booklet containing com- 
plete deseriptions of all Mallory 
Vibrapacks, with application sugges- 
tions, technical data and 
lions, is available 


instruc. 


upon request. 


Ask for Vibrapack booklet, 


Form E:-555-B 
P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 


Cable Address — PELMALLO 


SKTRADE MARK REG. U.S. PAT. OF Fe 


Use 


MALLORY 


APPROVED RADIO 
PRECISION PRODUCTS 


APPROVED RADIO 
PRECISION PRODUCTS 
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One arise is used to read the plate vary, according to the frequency used, 
current for both the oscillator and the invwhere from 10 to 35 ma. 
final a Mniir. Since there is more If no dip is found, check the coil ang 
1} 


nan one ecireult to be metered, a connections. Also make sure C4 js at 
closed circuit jack is inserted in the minimum capacity. If connections are 
cathode of each stage for this purpose. Ok, and the crystal is active, wig add- 
Ch it plugging the meter in ing or subtracting a few turns 3 from 
t will. Onee the trans- the plate » coil. 
ne, the meter should be Next plug in the 6L6 tube into its 
nal amplifier stage to socket and allow it to warm. Insert 
r operation. the final coil and connect the antenna, Th 
For c. w. operation a closed circuit With the plate meter still in the os. DX 
key ack is connected in the cathode Cillator circuit, apply the plate voltage | 
of the final. Removing the plug the once more. Adjust the coupiing con. 
circuit completes the circuit for phone censer C4 to about half capacity, and 


operation. again adjust the erystal tank Con- DX 
*MILLIONe Doubling censer to the greatest plate current 
UNIVERSAL TUBE TESTER Three crystals may be used for all- Gp. Remove the plate mcter from the pe 


band operation 4 160 meter unit ma‘ oscillator and plug into the final am. Z 


FOR ALL TUBES ae Cc) ial 1) pws } bli ) ‘ plifier jack. fotate C3 to the createst 


be used fon eters DY doubling ) 
LOCTAL SOCKET—NO ADAPTERS the cryst ] start A 40 meter rock late current dip. Cd acts as a load- U 
- be used for 2O meters in the same ing condenser, which should be ad- 


may us Ps Y I } : 
AER aRAtt $ manner. This does awav with dou- usted for proper plate current, this 
‘ Kites in tha Gnal amniifice. The being about 50 ma. for proper phone 
DEPENDABLE carat A ah cle AIT ct ampitier, in : I } 1e 
aoe ie 
I 
] 


ECONOMICAL "NET uilder will find that the efficiency wil operation, C3 should then be adjusted 
CASH -~ 11477 a as i= : | vain for resonance 
“cone: Tae le higher when working the again for resonance. 
Up-to-the-minute in design Tests em Nis- “17 } | When this is accompli } ae : 
: seclllator ; 1e ] » CAMe Wwnen Ms IS accom ished, tne r 
sion of ail tubes including the new Locta ss cillator and the tinal on the ae 34 ; ; 4 M oo. = hoe 
Neon shows all sherts or leaks up to 2 rmen- lrequency. Init may be considered as working 
ohms with the tube hot. Line voltage ad;ust- : a ; . ‘ork CQO) t}x d]. , PlYrent iwatw 
ment. D’Arsonal meter with ered good Isolantite sockets are used in all the sie spel late current indicated 
bad scale. Rotary selector switch for specd r.f. stages, both for the tubes and coils. this stage also includes the screen cur- 
on emission and short tests. Every service er 1 — rent 
= n lf » alla] ATES ake 110 COCK eETS 4 
man should have one. Up-to-date charts are In tl pos Ropeaeene stages, bakelit mice Test | . ' : 
always available for Million instruments. mav be used, since the loss at audio Trouble shooting in the final may 
All current model Million Tube Testers frequencies is so very low. The tun- be accomplishe d, as tar as the coils 
st bot octal and S Series tubes with- ; : : : . oe ae , ey ae ee Be 
oa anes ‘Older eels ena he mod- ing conde — ould also be insulated re concerned, In a Similal manne as 
ee ee ee With isolar _mvealex, or some like  Geseribed in checking the oscillator. 
. . ‘ Avusens : tl; ee Ye : : cai 
If your jobber cannot supply you, low-loss mat ay Now try the audio to see how it 


Write us direct. ‘ex' vars lnnortedt that a cence works. To do this the tubes in the ff 
MILLION RADIO AND TELEVIS’ON LABS. modulation transformer be chosen if Stages should be removed from. their 
577 N. Union St. Chicago, Lil. correct operation Is to be achieved. socxets, 

TI load impedance for the Place a 8,000 ohm bleeder across the 


7 


he modulation trans- secondary winding of the modulation 


found by dividing the transformer, and across a portion of 
n current of the final ne resistor ns eM agnetic F 
by the plate voltage > speaker. Plug in the crystal mike and 
with a plate voltage of | apply the plate voltage, by turning the 2 
a total plate and screen audio gain control to the right. 
ma. the correct impe- If the circuit has been faithfully 5. 
the final would be followed, and the parts laid out prop- 6. 


‘this will be the correct erly, no trouble should be experienced. is 
a ; : ra 2. . wy 11 f {AVA w~ilhlie§ ¢ 

A. Ay? Li Rs alue th transmitter is operating il however, you do have trouble, the 

‘operly The moculator is matched regular procedure of checking the 9, 

as to transfer the max- plate voltage, tubes, and connections 10. 

ar ee ee : I. 

n amount of audio power as pos- should be followed. —30- ; 


mut 
v eat for your FREE copy today! Ham, serv- ¥ bei 7 ee 1p 
. ’ : > sible, aS Well as to furnish the bes 3. 
Y iceman or dealer—you'll find this great 1939 ¥ ; -- | 
Vv ; Vv quality. > | 14. 
catalog made to order for you. It’s brand new, busta —— Fine - by AS ystem : 
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y a marvel of completeness and right up to the Ml ty anes er (Continued from page 32) 16. 
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’ minute! Everything in radio, including the v hiner thik tue’ Sobas ,' - aaa ——— e 
as 5 x ; t ) plate anda screen Cur- = al = x : i 4 18, 
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Crit f i ili i Pile! I . : P 
; : : ee, ee ul tay Geant ceils , 
y tion on streamlined P.A. systems, test equip- y i aiatte tiene +4 tia dal ss. Hone. cable instead of the u a sing por | 
° T i cable ) pyet: yer On x De 20. 
v ment... prices that save you real money! No y lan pinhead ecnseet will be SO ean wit able on ry tal mic} phone s “ ty | 
: cca wees o ketlacks « dpaat deat av 21. 
¥Y mere scattering of bargains in this book. Cover ¥ 100 volts on the plate. ie feed-back a at deal, in 
it’ j some Cases ntirely remove it. he ; 
¥ to cover, it’s one long parade of money-saving ¥ Tani ses, enurel oie ie ) a 
. ; . uning eason for this is relatively simple 23 
V values. Put it to the test! Get a FREE copy. v ve apis: se : onde I \ 
: All tul S i e placed vhen analyzed. When a single wire ate 
v Simply tear off coupon and mail today! v ; ; aE ay be : A 
v v respective sockets except the 6L6 n shielded cable Is used The outside = 


LAFAYETTE AAD CORP the final amplifier. The crvst nad shield is one of the conductors of the 26. 
0 e | “Te ; a a Bate ei tad) auviaas microphon rrents and is actually 7:4 

co aah ie ii i an hid la ‘ : “4 i ' sg i i Ps i : : 

AND WHOLESALE RADIO SERVIC i the filaments of the tubes warm. In- in the grid circuit. therefore, even a 

NEW YORK.N.Y. , CHICAGO, LL, » ATLANTA, GA. | ert the meter plug into the ox tor chort microphone cable shield in a 

SIXTH AVENUE W_JACKSON BLVD PEACHIREE ST 5 ig pet hse 5 ‘ x? : 5 , : ? i : : 

BOSTON, MASS. + BRONK.N. ¥. » NEWARK.N. J. « JAMAICA, Li. | ack. and then disconnect the plate strong r.f. field might have a large A 
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: by 
! oi, si e ‘ ‘ we ' eee ae . yi ; a - aie 
es | 1 he left, to the off position. Ilaving shi ied cable ; ne im ¢ 
ee ’ done this the plate Voltage may now cuit for the microphone currents are R 
- be appl qd 1 the <cillator. made the xtra conducto. inside | 
i Rotate the crystal tank condenser the shielding out of the r.f. field. The 
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g Dept. 2F9—100 Sixth Ave., New York, N. Y. t 


LTT] PASTE COUPON ON PENNY POSTCARD |] 


ntil a dip in plate current is noticed. shield is not connected to the micros 
Then tune for the greatest dip. The — phone when using the two wire cable. RA 


erystal oscillato) plate eurrent will 50 
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WRITE FOR BIG NEW CATALOG 


BURSTEIN-APPLEBEE CO. 


1012-14 McGee St. + Kansas City, Mo. 


The call You Want 


wn in the 


NX presi 


DX RADIO PRODUCTS CO. “the © 
1575-C Milwaukee, Chicago, Wl. 

Also Manufacturers of Spiderweb Loop 
Antenna Used on Latest Model Receivers. 


2 or 3-ELEMENT BEAMS 
IF YOU ARE BUILDING YOUR OWN 
Use the New Type GENERAL Elements 
Extreme Tapered—Double Plated—Smooth Surface 
IT-10 1.62 
ST-20 2.99 
SEE YOUR DISTRIBUTOR 
GENERAL ROTARY ANTENNA CO. Coral Gables, Fla. 


pile! PIPE C. CATALOG 


aie ime Sweat How T ah RE ¢ 
nes ISTPAID all over US. Thousands of pipe smokers 
sACcO | y—We are the largest pipe purvey and 
Catal g now,—No obligation 


FREI 
WALLY FRANK.LTD., 106.45THST., NEWYORK  Dept.27 
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AT ONE TIME! 


Have You Ever Heard of or Seen a Rig 
with All These Features: 


continuous 


QRM 4 


§. Automatic aural ew 
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Simple 56 VL.C. Receiver 
(Continued from page 27) 


condensers in this section of the set 
should be midget micas. Trimmer con- 
denser C-3 serves as a coupler from 
the r.f. stage to the detector. 

The 6J7 detector is electron-coupled 
and supplied with quench frequency 
from the quench oscillator. The ad- 
justment will be explained later. L-5, 
C-9, C-10 serve as a network to filter 
out some of the quench frequency and 
pass the signal frequency. 

The quench oscillator is conven- 
tional in design, and can easily be 
hooked up by following the diagram. 
The coil used was a National quench 
oscillator coil. This unit was used be- 
cause of its mechanical structure as 
much as anything else. It is shielded 
and easy to mount. No difficulty will 
be experienced if the coil is hooked 
up according to the markings on the 
under side of the coil. R-6 adjusts the 
quench voltage. R-7 adjusts the screen 
voltage to the 6J7. Condenser C-7 is 
important because it regulates the 
quench frequency; .006 mfd. was found 
to work best in “this particular setup. 

The audio stage is impedance cou- 
pled. This arrangement provides 
enough gain to operate a speaker on 
most signals, and provides much more 
gain than would a resistance coupled 
audio stage. In the audio frequency 
portion of the set it is not necessary 
to use the same low loss insulation as 
in the r.f. section. 

After the set has been wired, using 
the shortest possible leads, it should 
be checked over to see that all wires 
are in their proper position. Now the 
set is ready for operation. It may take 
a little time to get it working prop- 
erly; but any extra time is worth it in 
added performance. 

The first thing to work on is the de- 
tector. The audio gain is turned full 
up. The cathode tap is then adjusted 
to about two or three turns from the 
grounded end of the detector coil. 
Then potentiometers R-6 and R-7 are 
adjusted until super regenerative hiss 
is heard. However, this does not mean 
the quench oscillator is working. So 
the 6C5 is removed from its socket 
and if the hiss stops, the oscillator is 
working. If the quench oscillator will 


not work it is probably wired up 
wrong, and the circuit should be 
checked over again. Be sure all the 


by-pass condensers are connected prop- 


erly. 

After the detector and the quench 
oscillator are working, move the cath- 
ode tap on the detector coil so that 


the set super-regenerates at about one- 
third of the full setting of the poten- 
tiometer R-6. The coil on the set built 
by the author has the cathode tap at 
one-half turn from the grounded end 
of the coil. However, the tap will vary 
for different sets. 
The tap adjusted, 
now be hooked onto the detector. The 
antenna circuit is loaded, and then 
C-3 is adjusted, and is increased in ca- 


the r.f. stage can 


oe 


TAKE A 
POWER DIVE! 


Good news .. . startling news 
. . . so good you might even be- 
come skeptical. But it’s true... 
Guardian answers the amateur’s 
need with these low-priced A-100 
Antenna Reiays. 


Tested under actual operating 
conditions these new A-100 An- 
tenna Relays by Guardian have 
proved themselves capable of hzn- 
dling ANY power up to a K.W. on 
any frequency up to and inclrd- 
ing 28 M.C. on A.F. or R.F. circuits. 
These A-100 Antenna Relays by 
Guardian give you more for less. 


Standard A-100 and 
A-100-C Antenna 
Relays AlSiMag _ in- 
sulated Operate on 


100 V. 60 cycle A.C. 
LIST PRICES: 
A-100 Double $95 


Pole Double 
Throw Relay 
$330 
$00 


A-100-C Single 
Pole Double 
Throw Relay.... 
for New Bulletin and Circuit Diagrams Now! 
— GUARDIAN 
o) 
Y ELECTRIC 


1630 W. WALNUT CHICAGO, ILL. 


R-100-G Triple-X 
Insulated 


Write 
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Oxford Announces 


2 Inch Permag S$ 


@ Highly sensitive 
@ Excellent frequency 
response 


@ Powerful, high per- 


miability, perma- 
nent magnet 
@ Complete dust 


proofing 


Please Se 


1 Name 


| Address 
x \ 

1 City 

\ 


nd Full Deta 


ils at Once. 
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pacity until the detector will just 
super-regenerate evenly over the band 
with R-6 at than two-thirds of 
its full setting. 

Tuning up 


more 


the set is easy after the 
i 


above operations are completed. The 
r.f. stage will resonate ove} 1 wick 
band of frequencies and is not difficult 
to line up. First, set R-6 at the point 
of super-regeneration Second, tune 
the ae tor circult until a signal 1S 
eCe!IVed It nN y be best to IN¢ ome 
kind Ol n oscillator to determine li 
the set Is ope ratin in the a-meter 
band. If not, the coil can be squeezed 
together until the set tunes 


will not work the coil can be « 
Third, tune the r.f. stage for n 
signal. Then adjust R-5 and 


R-8S the 


audio 


conditions. 
control is, of course, adjusted to suit 
the operator’s own requirements. 

The set is now ready for use. If 
procedure has been fol- 
set will work very well, and 

] 


for general all-around 


the correct 
lowed the 
will be 
communication work. 


efficient 


| Universal P. A. 


y , : 
(Continued trom page Q) 


one-half “vibrator” pi has 
been designed with a turns r 3.2 


is Con- 


* primary 
iwers are now 


al winding 


con- 
the 
n 


} 


impressed. 


1e< 
tot ana 


The power supply has the advan- 
tages of universal operation, simplic- 
of change-over, and conservative 
rating. The plug-in vibrator unit can 


economical in cost. 


ular 110 volt a.c. phono motor reduces 


the cost of the equipment and assures 
required constant speed. The swit¢ hes 
provide added convenience and the cir- 
cuit is doubly fused for safety. 

ision of a phono playing 
nent is of great convenience fo 


in majority of sound installations pho- 


nograph music is required for enter- 


tainment or for a musical background. 
ab | bd ] f +} 


The inclusion of 


I] itl 


1 needed essentials 


in a single compact cabinet Is a 


aid to portability Another external 
high-impedance, high level Input Is 
also provided and may be used for a 
separate record plaver or radio tune} 
unit. A fader control allows changing 
from one input source to the other and 
S( ontrols the vol ime 
Two individual inputs are used for 
nv of 11 low-level, high impedance 
se Oe ore | 1 > 
I oOnnor \\ ! 1 ( | sa 4 le 
ab pNlientv ¢ amplifte ton 1 pre ded 
{ | \ lor Thy g Ie i1¢ ( 
phon Mi e crystal, dynar ind 
non-p zed velotror mic hones 
? } ( 1¢ ] { | 
- h noice sually present 
)] lems lt high ! M y]i- 
< { elding, use of bia 
cel r} circuit f the npout tubes 
! nverse feed-back, al d in this 
connection—-the hum lev iv truth- 
fully be called non-cxistin 
\ review of the schematic will sug- 
gest numerous electrical vdvances 
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But to the serviceman who usually 
works with single, radio receiving get 
type, tone controls, the dual controls 
will be of special interest. Notice that 
in connection with the low frequeney 

blocking 
condenser is” used. This condenser 
KEEPS Gc: plate voltage away Ir M the 
the 6N7(G 


opposition to au 


inverter hijt {¢ 
VELL, Dut Olfers 


Signals, 
oY is Wide 
easy path 
mica 
The reactance of a Con- 
proportional to the 


“low <5” Wii 


the one megohm t 


frequency and the 


When 


be re- 


duced. the pote ntiometer is Ye. 


set, so that its resistance is consider. 
ably lower than of the 
condenser, very little discrimination 
for the lower frequencies is present, 
other tone control by -passes the 
high frequencies when the resistance 
of 250,000 ohm poten 
duced. But even wit 
| 


the reactance 


m1, 
@ 6 | 


tiometer Is re. 
} 
total resistance in t 1 
but) limited by-pass of the 
is accomplished with the sec. 
ond .002 mfd. condenser. 

The inverse feed-back acts through 
very little 

Only a single turn is 
purpose on the output 
volt- 
reduced by means of a 
network. This 


sirable 


three stages and requires 
input voltage. 
used for this 
transformer, and even this low 
must be 
feed- 
back is essential for limiting distortion 
nd hum, and for reducing the value 
he tube's plate impedance. 

The available impedances 
been selected to serve any num- 
ber of speakers used without matel 
ing transformers or for feeding a 5 
ohm line. pro- 
vided and the impedance matching is 
performed with a handy-rotary selec- 
tor switch. 

An output level db. nay be 
installed on the front panel and easily 
connected. provided 
for a small monitor speaker and input 
to an additional booster stage for 
greater power requirements. 
ive serviceman, 


output 


Q 


Two receptacles are 


meter 


Jacks are also 


who 
needs one system for a wide variety of 
requirements, there cannot be a more 
adapter universal am- 
This amplifier is ideal for 
use. It can be easily car- 
ried about, is compactly built, and is 
withstand con- 
30- 


the a 


versatile, better 
zs ; 


plifier. 


portable 


= ; Se: 
sufficiently sturdy to 


Sight & Sound News 
(Continued trom page 35) 
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' don't miss the fun in CW! P| ss iow veces hh" PLE SHOW YOU HOW TO MAKE 


| CHS is also rushing its television plans | 
Is E N co | but is not certain they will be ready in time |} 
at L AR DE the } to participate at the Pair. Installation of | 
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| 

t : : 

‘ NDLER WAY! the transmitter in the Chrysler tower is now 
“J C s eoing on in the tace ol ercatl obstacles. | 
1g Start right in now to learn f : : Donald Hunter Monro, te Ic Vision production. | AND 
op code properly —- write today | a J} manager for the Pritish Broadcast ng Cor- | 

IT RS ios f } : ; ; 

5 oe uy a iu It : B 90k “ F | poration, is coming to this country shortly 
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Ks speed in 1 ‘ Lin - | oi. j a : res rr “17 3 dit 
s. out of CW iz The Genes I:lectric Company will give | : 
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d nsel ie the rea ret of fast code. After them before the camera and give them a 
} ‘ t ndler training ou no longer r . : Sonate ] en 
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1 ‘4 me eave hdd Cian celiote carte ; . ‘ : (ts you 
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a vithout strain! enc 
e- of fast operat \ studio in the GE building will be | YOU GET 
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" CANDLER SYSTEM CO, § tiie division. “The receivers will be able EQUIPMENT plus 
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OUTFITS! 
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le British Address, Room 56 Craven House Visitors to the Hest 
2@ Kingsway, London, W. C. 2 | ; ' 


will be invited to speak 


| } S dye re } ele < 
will » through their pac 
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All-Purpose, Ail-Wave 
ANALYZER 


» ALLIES 
- WHIP 
| HITLER? 


7, Here is an article that answers that pu slic Is app. — re o des 
question. The real truth of the aerial Hy = Saag Teak 1 “i Tae ia ah hi ig 

; supremacy of Hitler's air fleet. An pe oie? ee eh 

: analysis. of what would happen if the him on the inauguration of the first) fac "LL PROVE THAT 
he Ailies came to grips with the most enile. weiwoek. tnddan.. WOR. Newark: 

= talked-of air force in the world. HGN, Chieago, and HIV, Cincinnati for YOU CAN HAVE 
I) om 1 Nanas 


This is just one of the many timely and 
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| rial as prepared in a “City Room” in news- | “Earned $250, eee pe neg Course’’ 
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RADIO & TECHNICAL PUBLISHING CO., 
45 Astor Place, New York t 


A.T. A. INSTRUMENTS MAIN- 


TAIN THEIR ACCURACY..... 
Model 710 ; ne 
Pocket Tester 
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oa. |, 
Same but also offers 0/15/ $7.85 
APPROVED TECHNICAL APPARATUS CO. 
57'> Dey St. ie, fm? 


Send for New 1939 Instrument Catalog Offering 
Stupendous Savings 
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CONDE NSFR 


Catalog upon request 
SOLAR MFG. CORP., 599 Broadway, New York 
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(8 Enright, St. Louis, M 


RADIO ENGINEERING 


RADIO Engit ring, broadeasting, avia- 

ES: : servicing, marine 

\iorse te or: phir taught thoroughly, 

A expenses low Catalog tree. Dodge’s 
Institute, El St Valparaiso, Ind. 


RADIO 


— 30 1 | ) ; - . 
E buy and sell used radio testing equip- 
7 Tae — : Hs | Ss: [nc;, Jackson, Miss, 
: x . . 
Semi-Professional 2 ; = es 
- . AND iS 4 hive ne Crystal Set 
Recording rath: Oaks thas 1 ia ot 
(Continued from page 39) ritories, T700-IL East 14th, Oakland, Cal- 
A complete survey on the choice of — ¢QXNPENSERS. New 8 Mid. 450 WV 
microphones and circuits will be found } Oy ‘ George Bagley, San Ber 
in the article entitled “Mikes, Mixers, lino. Ca 
and Monitors” which appeared in the = = : 
10°%° : oe ee, Yee 4] LANTED: Tx ecording equipment, 
Lugust 1938 issue of Rapio News. All Sabet 
was ‘ ; pelit got , ete. Lowest price. 
types of microphones were discussec : : 4 
Vpe OL ITicr¢ paatrae Wel 1IN¢ ea Griysb | ingsburg. Kv. 
Now, let’s make a record; assum] sia Sie 
that we wish a recording of some tfa- ANS AV Guy 2 vy quotes promptly on 
© a st or or estra tnat will be : tions far ® Prohlems, Robert S. 
, hye na i n } ~ Ws } ] ~ (i Col ut t 
, Fi Ree ne 
NEW CIS nt TY Die i{ r dust- i E 
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oul re S . ] 1 lin buy, sell, or exchange radio sets, trans- 
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dice 5 ak ; words, 15c. Payable in advance. 
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June, 1959 
ENGINEERING, broadcasting, avi- 
ation and ol radio, servi cine 
marine and Mot legraphy taug 
thoroughly 1S Weeks age es, 

> equivalent to three years’ ot e radio W School 
coTishes 1 1874. All expenses low. Catalog tree. 
DODGE’S INSTITUTE, Oak St., Valparaiso, Ind. 


RADIO ENGINEERING 


RCA Institutes offer an intensive course 
of high standard embracing all phases 
of Radio and Television. Practical 
training with modern equipment at New 


York and Chicago schools. Also special- 
ized courses and Home Study Courses under “No 
obli igation’ plan. Catalog Dept. RN-39, 


RCA INSTITUTES, Inc. 


A Radto Corporation of Amertca Servite 
75 Varick St., New York 1154 Merchandise Mart, Chicago 
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RADIO COURSES 


New Fall Classes Start in September 
RADIO OPERATING—BRO bapa ASTIN 


RADIO SERVICING Y pra 1 
RADIO AMATEUR CODE @- TELEVISION 
e@ ELECTRONICS vr. day s. eve, | 


Day and Evening Classes. B kl t "Upon it quest. 


New York Y.M.C.A. Schools 
7 W. 63rd St. New York City 


PADIO ae 


| Intensive, 


specialized course, including strong 
ematies and electrical er ring, and advanced 


December, tralog 


INDIANA TECHNICAL COLLEGE 


!947- A East Washington Bivd., Fort Wayne, Ind. 
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NOT FOR 
SALE! 


published entirely as a 
ubscribers. You can get your copy, 
tree, simply by subscribing now to 12 
RADIO NEWS for $1. Present subscribe 
obtain copies by extending their iption tor 
2 Here's a bargain yc afford to 


12 months. 
pass up. Use the coupon bel 


ee ee se ee a ee a 
Radio News, Dept. 29D 
608 S. Dearborn St., Chicago, III. 


Enclosed find $1. Send me the 
EWS and rush a copy of the 193 


gift to RADIO NE WS 
abs ] ut ely 
issues of 
tic rs can 
Sabet 
yu can't 
»w now! 


next 12 issues of RADIO 
9 RADIO DATA BOOK 


tb me without charge. (If renewal, check here ©.) 
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BBB Ser eis, aera Nea lara lhe teres bate, Me arms Re 
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If you are a serviceman please check here 7 
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By using two duplicate tables and 
cutting heads, continuous recordings 


can be made of entire programs, etc. 
In this case, both of the cutting heads 
must possess the same characteristics 
if the same quality and response is to 
be enjoyed. If one table turns either 
faster or slower than the other, a dif- 
ference in pitch will result when 
played back, so it is imperative that 
each table turn at exactly the same 
speed. This may be checked by means 
of a stroboscope and neon lamp. 

For playback, the switch should be 
placed in playback aii as marked 
on the panel. This connects the play- 
back pickup to the input of the ampli- 
fier and the speaker to the output of 
the amplifier in place of the cutting 


head. Recordings can also be made 
from microphone pickup by placing 
the switch to proper position which 


connects the mike to the input and the 
output to the cutting head. 

In conclusion, let it be remembered 
that there are occasions now and then 
for special types of recordings such as 
sound effects, ete. The larger cities 
present ample opportunity for making 
such specimens and by a bit of careful 
planning, many interesting subjects 
will be found for this interesting work. 
Keep all of the equipment clean and 
well lubricated, clean the rubber parts 


with alcohol and grease the cutting 
feed screw with vaseline. —39— 
o- 10M. Transmitter 
(Continued from page 29) 
feet for 5 meters or 8 feet for 10 


meters. 

If desired, a heavy (No. 10 or larger) 
two wire cable may be used from the 
car battery to the portable units when 
used at a camp location. These leads 
may be twenty to fifty feet long if 
they will carry the 8 to 10 amperes 
required from the battery. 

Tuning is accomplished by selecting 
the band wanted on the switch and ro- 
tating the meter switch to its first 
position. “Ose. Plate” and tuning the 
Ose. condenser for a sharp dip on the 
meter, indicating resonance. The “Amp. 
Plate” condenser used should likewise 
be tuned with antenna connected to 
maximum output or a plate reading 
of 60 ma. maximum, the average cur- 
rent being about 50 ma. at resonance 
or minimum dip on the meter in the 
far left hand switch position. Grid 
current to either HY60 tube may be 
read on the 0-50 ma. scale on the meter 


and this reading will be from 3 to 4 
ma. maximum. Plate volts to the 
— tube should not exceed 250 and 


he Amplifier tubes 350 volts and 200 
se screen. Note that plate and 
screen modulation is employed and 


that the screen dropping resistor ter- 
minates after the point of modulator 
transformer output. 

Type 6L6 tubes may be used in place 
of the HY60’s but these will require 
neutralizing and will be harder to ad- 
just on 5 meters, as the plate connec- 
tion is at the bottom of the tube rather 
than from a top cap, which would re- 
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LOWEST 


PRICES! 


The New 1939 Radolek Radio Profit 
Guide is the world’s finest, most com- 
plete Catalog of Radio Parts and Equip- 
ment. Completely revised, right up to 
the minute, bringing you “Everything 
In Radio” AT LOWEST PRICES! 
Packed with money-s aving radio-buying 
information . .. every page brings you 
EXTRA PROFITS. Contains over 12,- 
000 items . . . the most comprehensive 
exact duplicate replacement parts list- 
ings of Volume Controls, Condensers, 
Transformers, Vibrators ever compiled. 
A complete new selection of Radio Re- 
ceivers and Public Address Equipment, 
Tubes, Auto Radios and Test Equip- 
ment. New profits for you in Electrical 
Appliances, Clocks, Power Tools, Elec- 
tric Shavers, etc. Radolek offers you one 
complete speedy source for all your ra- 
dio needs . . . always in stock ... ready 
for prompt shipment to you. This Book 
is your handy index to Radolek’s huge 
storehouse of Radio Super-Values. You 
need it... it’s FREE... SEND FOR 
IT NOW 


MAILTHIS cour 
Ghe RADOLEK ¢ 


601 W. Randolph, Chicago, 
Dept. B-30. 


tadolek Radio Profit Guide 


eeeecees 


Serviceman Dealer? 0 


Experimenter? 0 
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quire long plate leads to the tuning ments, and plan a story of just how 
coil-condenser. much of a thrill it is to get up in tho 
If c. w. is to be used on 10 meters, morning and read the news that wa 


the transmitter may be keyed in the received during the night. A full eon. 

Ose. Cathode return to ground. struction of this unit will appear here 
Winding of the three tank coils may soon. Watch for it! 

be done quite easily by using a s * i 

dia. dowel rod for a winding form. Wo’: servicemen! Have you ever 

One end of the wire may be held in a wondered just what kind of a set 

vise and then by walking towards the = with which to stock your shelyes? 

Vise while turning the form, the wire Have you ever thought that if you 

may be kept taut and should be close could guess correctly just what = F 

wound All of the coils are wound of merchandise your customers would * 

with No. 12 copper wire. L consists uy, that you could increase your 

of 8 turns No. 12 with turns spaced profits and cut down on the dead wood 

alter WM Ing to one Wire Glametel! in your store? Well, we are going to (\ 

L2 has 12 turns No. 12 spaced to a try and help you. We cannot tell you ms 

leneth of 1! . L3 has 4 turns No. 12 exactly what vou should buy for re. ¥ 

spaced to a lengt ol aes sale, but we hope to be able to indicate t 
If a link is desired to be used with what has been selling in communities ” 

concentric cable, ete., the approximate — Jjke yours, so that you may be guided ‘ 

number of turns will be as follows Wat for our “Serviceman’s Survey 

L4, 2 or 3 turns No. 12 which should of Sales.” : * 

be adjusted for coupling until plate 


reading reads normal. L5, 1 or 2 turns 7 : 
scccaasy a= ea ca L. ee ae & | MMER will soon be upon us, and 
’ “VY ter and , nima ocqe- 
ate ee 4 . we wish to run some story of a 


justed for normal plate current. ee emp ae 
; 2 nams radio vacation mucn the same 


* 
* 
* 
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The tap to the Osc. plat ( il] 
i ( ap ) ne ( ( ] , { : 
| as we did last year. If you have in- 
be about two turns down fron he % f 
: teresting experiences With your port- 
plate end, 30 : ok ; 
! able rig, and would like to tell the 


"= a fraternity about it, do not hesitate to 
: " : sand + MS on i th pi le wi 
Within Earshot n a MS on it with pix. We will 


i (Continued from nade 1) be Napps to feature it in the Septem- 
ber issu 
The unit will consist of three chassis. £8 eel ’ t 3 10 
on Gret will contain th Pet hee pee eee BB the time that this reaches you, x 
Che first will contain the Catnode-Ray f 
111) id: ( ted circuit +} nd television will be here = in the s 
( nd asso i 1 Cults [ SCC( ( . 1 , 
1} Howe] rpnlic ind t} ee ee main cities of both coasts and probs oe 
° e iit t ) be SUP) IOs ATI I}¢ Piiad l *e _. a . : . 3 : . ae 
® Overwhelming acceptance of these Be tunine dotails. Bu utilizing 1 ably also in Philadelphia and Chicago, 
high-voltage condensers has warranted ea tae eo SR. eee ae The serviceman will be wise to make 
ani = “ere ene 3 PR method, the experimenter and nome é : 5 ‘ e 
real mass-production schedules. Such Se etiat eth cali Spe ype himself familiar with the servicing of | 
schedules have set new low costs. You under Wil always be abie tO KCCP these sets, and also keep himself ine | 
92 . +} ares . ; — a | Pen 1s SCS, al ais seep NimMse - 
collect your dividends in these new low abreast of the es and y Ou 


formed on the newer developments in 
| hortwave radio. With the 
world going trom one War Scare into 


. . ¥ E ‘ ther t . | tw Nee |S ; oi . 
LEY VOL 699 Series Oil-Impregnated Thompson has been able to digest and another, the shortwave broadcast will 


prices PLUS the usual AEROVONX qual- latest RE circuits without tearing etd ck 
| tne field or s 


ity. Note your NET Cost: down the entire receiver. The circuit ; 


. ~* . 4 = 1 } , . 

Oil- Filled Condensers sK7ski) a ; nt t} hoct foat y af ancl become more and MoOie popular, since 

Cap 600 ¥ 1090 ¥ 1500 v. Wise PE ee mae ia ahaa neta i ee Me oa Pease’ aw an KS sige etn oe 
: S15 10 Watch for the 1939 Raplo News TELE- many will want to hear what is going 


: 214) 24 ") tg ee , ets on first hand. Remember that good 
2.7 au 4.2 CEIVE! . : 
Cap 2000 + 2500 ¥ 3090 vy. shortwave reception is somewhat de- 
mt Si Beas hee TEXT eee 14 : : pendant on antennae and the general 
: “XT month we will bring out oun : 
‘ oot ‘ A : nstall: “pee fy } ises 
N newest creation, the ‘All-Pur- instalation. Freedom asin ceseriad 


which drown out the foreigners is also 


pose ransmitter-receiver. It should ; 
foes ies a help. It will pay handsome dividends 
ade] 1 Thy near a Q S ( ll () ‘ ery . 
@ In comparing prices, compare these specs. as ‘= ree nar ee et = ee eee to be on the alert with the shortwave 
well: Selected paper section vacuum-treated marine fan, ana an Fuller aetaus Ame é, * 
and oil-imoregnated. Welded steel can. High- of this unique instrument will be found customer. It will also be protitabie. 
° ° . i P1is UllitaGha ai i 4a ii VV iad 0h 
tension pillar terminals. Adjustable ring for 7 pers 5 - ‘ 
upright or inverted mounting, any height. on page 61 of this Issue. AT! month : 
Conservative ratings. QOil-filled for heavy-duty the office has resounded to the whine NE of the most frequent in- 
service, or wax-filled for normal duty at these se Fi nee se: ' ; ‘ oe : What : ‘h | ‘a 
further savings. Note your NET Cost: ot eleetriec drilling and s Vir nad qulries Js, lal radaio scnood = 
the result will really be “something shall I attend?” We are not in a posl- In 
‘ ¥ ee s ; aval, t~— liffer« ee , tweet! chools 
HYVOL 1011 Series Oil-Impregnated o write Ni C alr We plan O 1OTL UC nhac I nulate between sch — " 
Wax-Filled Condensers exhibit it at the Radio Part Show in since we believe that for the most part, ‘ 
10090 » 1500 5 2000 Wi es Jur in Chicavo. If vou are there do each school gives just wl t you pay b 
ata i Hise: 3g aver the og oe nd for. The best schools are those which 
ee it Will always send you a prospectus In " 
Incide: \ We he ( nce so that you can pick out the 
enhbiect i = y thar the course of study that app 10 VOU. = 
2 TI} 2 ’ ‘ ‘ ‘ n the a) analysis. wv ink that \ 
See lem. Your local \EROVOX job- manultacturers vho reac he con- In he final GQNalINSIS, We WA Ul 
ber will gladiv show vou these Hysol con- _ ¥ : rr ae ; | vee thas finest of ther all | it main- i 
densers. Ask for latest catalog and sample copy rue () ( ( lit —p Lidie AQT ¢ pial ‘ iol < , { 
of Research Worker or write us direct is | ae NDE”? ; dsr tied ned by the I S Arn the Sjenal | 
which commen With the \ le ¢ Corps Information on. tl sign : 
R.N Co) can be had_ fre e Arm) 
L. iN. = 
Hidatrs nearest your home, or from 
- — . 
Va } been written about the War Dept. in Washington, D. ©. 
j 
= hacsimile and much has ap- 


nd up another 
IX. A. K. 


CORPORATION peared in the paj 
NEW BEDFORD, MASS. fascinating subject. We have been 
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SUPERIOR PRESENTS 5 INSTRUMENTS iron its NEW 1939 1100 series!!!!!! Never before has Superior offered so much for 


so little! Always the Best Buy in the Instrument Field, Superior in this new (100 series 
gives you even more value! We have incorporated many refinements, many new features . . . all proven to be sound and practical. We urge you 
to read the descriptions below carefully; see how these instruments fit your needs. Buy direct from manufacturer and save 50° 
Superior Instruments Are Guaranteed for One Year 


THE NEW MODEL 1130-S 


SIGNAL GENERATOR 


WITH AUDIO FREQUENCIES 


Superior Announces 
—for the First Time!! 


THE NEW GIANT 
NINE-INCH 


X-RAYOMETER 


FEATURES: 


* Built-in power supply enables re- 
sistance measurements up to 


30 MEGOHMS 


(Without external batteries or pow- 

er supply) 

>» Ohm easily read on low ohm scale 

D.C. volts up to 2500 volts 

A.C. volts up to 1000 volts 

D.C. currents up to 25 amperes 

2 Capacity Ranges. Micas, papers, 

electrolytics read up to 50 Mfd. 2% 

ACCURACY. 

we PERCENTAGE OF LEAKAGE ot 
electrolytics read DIRECTLY on 
scale. 

& Insulation, inter-clements and all 
other leakages directly read up to 30 
megohms 

* 4 Output Ranges up to 1000 volts 

% 2 Inductance Ranges up to 703 

* 

* 


Sb hhot 


He nries 

3 Decibel Ranges 

Cathode Ray high voltage power sup- 
plies easily measured 


SPECIFICATIONS: 

SPECIFICATIONS: : : ’ : . 
Resistance Measurements in three range 1. Combination R.F. and Audio Signal Generator, R.F. 100 
1000 Ohos) O LUM 000 Oo} et ke. to 100) Meo, ALF. 100-7,500 cycles. All Direct reading, 

; Patel cule DIG: Voltage ied to all by front panel switching. 2. RF. and A.F. output inde 
ments in five ranges: 0-50 0-250 0-500 ( nable one . a one 
5600 70.2500. Volt: Pelewwine and athe pendently btainable al : uF gee A I (any ire quency) 


J modulating Kl 3. Accuracy is ithin 1% on I... and 
Broadcast bands; 2% on higher ‘eccaaunies 4. Audio fre- 


high voltage p 
.f 


supply circuits easily 
measured. tigre mie n 


fo 0 b gee : a 
\ it I. rent n tive rent # quencies ino bands: 100, 400, 1000. O00, and 7 00 cycles 
105. iy ido so Mie ete: 5. Giant airplane full vision, direct-reading dial. 6. Con- 
tition condenser quickly de eo ha and A © s dirce read ¢ Genser and other leakages tested to 100° megohms 7. <All 
ARE OEE Oo Ee Ue measurements in four range ) 250 1000 Volt I Services on 90-130 volts A.C. or D.C. (any frequency) 
] 1 on enser t ible ra i: I el ‘ “ equis el din ce ome ie er 
1 i Hc i on ; 
10 19. Aud 1 1 nit = Model 1130-S comes complete with tubes, 
X-Ray ’ ir hed aluminuny pat in i iin a test . ad d carrying handle, in ae ge 
crystalline, heavy -saueed cabinet. Complete with te leads and in | Size x 9" x 616 Shipping weight ’ 
Size loss x 10" x6". Shi ! “ ht vo ind Our net j eae pounds OP Neb tees 25-0 ee ass ce ees 


THE NEW MODEL 1150-S THE NEW MODEL 1180-S THE NEW MODEL 1140-S 
SUPER-ALLMETER SET TESTER TUBE TESTER 


A Complete L 
Featuring the New Sloping Panel pcg tanger sain - 


Featuring Our New Type Sloping Panel 
for Precise and Rapid Servicing 


SPECIFICATIONS: handle t I able o inte 
- - tage: O-15, 0-150, 0-750 volt oe SPECIFICATIONS: 
( ‘ ee en , 0-7 ( 1 4 - “ws ctal base 
by rat ; 1.4 Ee t ¢ rs 1 bs Seat TL, octal and 1 ‘ 
A: CU 1) AA Pest { tabl i if 
siactctag , t tly read t GOOD—BAD 
At 1 test fe le 1 t 
H 1 Low Ca s 1 ! Ail a ee ¥ P 
t and test t 
i “4 is ~ t t ti % eos 
Ini n 7 Hen t! ‘ n rin 
Wa ' t ‘ erated 
‘dua t n 
te 


PORTABLE COVER 75c¢ ADDITIONAL 


Case for rapid nd Mat \ ! 

Test leads sbnal et t and instru sqqes 
tion Size 10” x 744" x 4% 

Weight % nd Our n 1 


PORTABLE COVER 75c ADDITIONAL 


Csupenion INSTRUMENTS CO. iew'torx, wiv 
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PORTABLE COVER ‘95¢ ADDITIONAL 


COMPLETE 
KIT OF PARTS 


Includes the following: Pre-aligned 5- 
band Coil Assembly; 3-gang electrical 
band-spread tuning condenser; band- 
spread dial and escutcheon; punched and 
drilled chassis; Ferrocart (Iron Core) I. 
F. transformers; B. F. O. transformer; 
volume and tone controls; switches; 
sockets; power transformer; electrolytic, 
paper and mica condensers; resistors; 
miscellaneous small parts; screws, nuts, 
washers, etc.; hookup wire; solder; com- 
plete pictorial and schematic diagrams 
as well as clearly written instructions for 
assembling, wiring and operating. (Parts 
Kit does not include Panel or Cabinet.) 


NEW! 


120 PAGE 
COMPLETE 
INSTRUCTION 
} BOOK! 

/ Packed with theory 
and technical data. 
Easy-to-understand 
graphs, charts, pic- 

torial and schematic diagrams, align- 

ment data, constructional data and oper- 
ating instructions for 20 new Meissner 
receiver kits. Also information on adapt- 
ers, converters. At your Parts Jobber—or 
order direct. Address Dept. \-6 


MT. CARMEL, ILLINOIS _— 
“A FAMOUS NAME FOR TWO DECADES” 


moO L BE PROUD TORBAY 


A screw-driver, a pair of pliers, a soldering iron, a few 
evenings of real fun- and you have a communica- 
tions receiver that you'll brag about. The TRAFFIC 
SCOUT has all the most desirable amateur features 

covers 530 KC to 32.4 MC (9.25 to 565 meters) in 5 
bands; 530-1575 kc, 1.51-4.6 me, 4.18-12.5 me, 7.3- 
18.5 me, 11.2-32.4 mec. Has the new Meissner elec- 
trical bandspread and flywheel tuning, Ferrocart 
(iron core) I. F. Transformer, and full vision Slide 
Rule Dial. 


Every detail has been simplified by the Meissner 
engineers to make this receiver easier to assemble. 
The coil assembly is fully wired and mounted on the 
wave-change switch ready for use, completely air- 
tuned and pre-aligned. The chassis is factory drilled 

all you need do is connect the parts terminals with 
hook-up wire according to the detailed and easily 
read pictorial wiring instruction sheets and you have 
a receiver with unexcelled performance, one you'll be 
proud to put through its paces. And it’s guaranteed 
to work or we'll fix it for you! 


See the TRAFFIC SCOUT at your Parts Jobber, or 
write Dept. N-6 at the factory. Ask for FREE 44 page 
catalog describing AC and Battery operated Meissner 
Kits from 1 to 14 tubes. 


